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YPE 76 and tts octal based equivalent type GPsG are general 
- purpose triodes used as oscillators and amplifiers in radio receivers 
and test gear. 


Type 6JsG will replace type 6PsG directly with change of bias 
resistor if necessary, whilst replacement of type 76 will involve a 
change of socket. 


For oscillator applications the slight differences in inter-electrode 
capacttancies may necessitate re-trimming. When used in paraphase 
amplifiers the increased gain.of type 6]5G will. involve re-balancing™ 
of the inputs to the push-pull valves. 


CHARACTERISTICS 
TYPE 6J5G 


Heater Voleage : 6.3 volts 
Heater Current F 0.3 amp. 
Anode Yoltage 250 volts 
Anode Current : 9 OmA. 
Bias Resistor 1000 ohms. 
Mutual Conductance ‘ 2.6 mA/V 
Amp. Factor ! 20 

RESISTANCE COUPLED OPERATION 

(Supply Voltage 250 volts) 

Anode Load Resistor 0:05 0.1 ; 0.05 0.1 meg. TYPES TYPE 7 
Cathode Bias Resistor 3000 7500 | 2000 4000ohms.  6J5G, 6P5G PE 76 
Voltage Gain 9 10 15 16 


CHANGE VALVE} CHANGE SOCKET} CHANGE CONNECTIONS 


OTHER WORK | PERFORMANCE 


FROM OLD | TO NEW NECESSARY CHANGE 
SOCKET SOCKET 


1. Change Bias 

Resistor in ac- 

cordance with 

table above. 

2. Re-trim| Increased oscil- 

receiver if| lation or gain 

necessary. depending on 
the application. 


International 
6P5G 6J5G Octal NO CHANGE AS ABOVE 


NO CHANGE 


BRIMARIZING ...A scheme 
devised by BRIMAR for keep- 
ing repair lines on the move, a 
means whereby radio sets may 
be kept working happily in the 
home and not waiting on the sheif. 


TELEPHONES gm & CABLES PTY. LTD. 


BOX 571 WEL LEN Cee tore coshs ssiadeag hast BOX 593 
BOX 983 WANGANUI BOX 293 
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Rear Terminal 
Slow Make 
Slow Break 


A world-famous brand 
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Lever operation 
Push-push operat 


One-hole mount 
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Model L/2 


E.M.i. Tape Recorders for professional use. 


Model BTR/2—the high fidelity studio recorder. 


Model TR/50 — a Mains/Portable recorder avail- 
able in two versions with tape speeds of either 
15” and 73” or 74” and 32” per second. 


Model L/2—-a battery operated recorder com- 
pletely self-contained which is ideal for ‘on the 
spot’ recording 


Model BTR/2 — 


: Bn 


Model 2301—THE EMICORDA—designed 

for the public, this set combines quality of 

recording and reproduction with simplicity 

of operation which is so important for the 
non-professional user. ES25 


E.M.1. SUPPLIERS 


(Trade Division of H.MV. (N.Z) Ltd.) 
P.O. Box 296 162-172 WAKEFIELD STREET, WELLINGTON Phone 54-890 
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Here comes VALUE 


PYE 
MODEL PZ69 


WITH THESE OUTSTANDING FEATURES 


f 39'117'6 


Look for the distinctive PYE trademark at better radio dealers everywhere, 
or for your nearest Pye Agent, write to: 


PYE (New Zealand) LTD. 


P.O. BOX 2839 : - AUCKLAND 


P65,.24 


No. 16 


LABORATORY NOTES 
from 


ACON RADIO LIMITED 


WINDING WIRE 


As winding wire is a very important factor in 
transformer manufacture, it must be given close 
attention by the manufacturer. Because less 
space for insulation is needed with enamel than 
with most other forms of covering, enamel- 
covered wire is extensively used for electrical 
windings. 

Two main types of enamel covering are en- 
countered: the oil-based type and the so-called 
synthetic or tough enaniel. Oil-based enamel 
insulated wire is largely used as it is satisfactory 
for many purposes and less costly than the 
tougher synthetic enamel insulation. With both 
types of covering, care must be taken not to 
damage them during any varnishing or impreg- 
nating process. An incorrect grade of varnish 


or thinners or the wrong impregnating tech- 
nique can mean the utter ruin of a winding. 


After a coil has been wound, it is subjected 
to gentle heat for some hours in order to take 
undue strains out of the enamel insulation. The 
heating process also assists by dispelling exces- 
sive moisture that may have been present in the 
winding. Vacuum impregnation of the coil, fol- 
lowed by appropriate flash dipping processes 
will give very good protection against subse- 
quent moisture penetration and damage. 


The users of BEACON transformers are as- 
sured that the points covered and many others 
are given consideration during the manufacture 
of our very wide range of transformers. 


Manufacturers of all kinds of 


TRANSFORMERS AND FLUORESCENT LAMP BALLASTS 


BEACON RADIO LIMITED 


| Corner Brown and Fitzroy Streets, Ponsonby, Auckland P.O. Box 2757 Telephones 14-704, 13-390 
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This price reduction makes world-famous 
RADIOTRON tubes available to you at 
more than competitive prices. They are now, 
in effect, the ultimate in valve value. Ask 
your local NEECO branch for further de- 
tails. 


Sole New Zealand Distributors: 


THE 
NATIONAL ELECTRICAL 
AND ENGINEERING COMPANY LIMITED 
Auckland, Wellington, Christchurch, 
Dunedin, Hamilton, Wanganui, Hastings, 
Invercargill. 
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RONETTE 


PEON © F EE D 


TURNOVER 
CRYSTAL PICKUP 


Adjustable stylus pressure 


1 to 8 grams 


Double ball-bearing swivel 


RETAIL £6 6s. 


Newly developed pressure regulator 


with 
Very high compliance TO 284P or TO 2840V 
Lowest intermodulation distortion ever attained Cartridge 


GREEN and COOPER LTD. 


; 43 Lower Taranaki Street, Wellington Telephone 54-418 
| 


SEDER BERR RRR ee 


Pyrox still leads the magnetic 
recording field, with New Zea- 
land’s longest established tape 
recorder. Proven in hundreds 
of applications over the years. 


New Model S.T.5 —incorpor- 
ates broadcast band tuner — 


plays radio or records direct 
on tape—fully portable. 


Inquire from your local Pyrox Dealer or contact 


PYROX DIVISION 


Telephone 53-728 33 JESSIE STREET, WELLINGTON G.P.O. Box 2253 
Stocks now available of the famous GEVASONOR Tape. Trade inquiries welcomed. 
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When you sell a radio set, remind your customer 
that the better the set the greater the need for a 
first-class anti-interference aerial. 


The “EXSTAT” Aerial is designed to cut out the 
annoyance of electrical interference and to ensure 
crystal-clear reception at the receiver. 


“EXSTAT”. has a proven record of. service in 
town and country, and is an ESSENTIAL FIT- 
TING for all showrooms. 


Th 


301 
302 
301 
412 
412N 
304 
305 


“EXSTAT” Aerial 


Wy aligeVeOUnts: ROdamie. eye eke ects etary beast £4 F13A 
Chininey” MountekRody i. ese ane ee £5 8 o4 
Horizontal with Noise Suppression ..... _.... £8 1210 


Chimney Mount Rod with Noise Suppression £12 17 11 
Wall Mount Rod with Noise Suppression £12 3 4 
Extras A erialpel ransiOrmerss oso ON oan, aan £11 G50. 


Extra’ Receiver: Transformers: “sil ond 7 £2 ee 


Trade Inquiries: 


RUSSELL 


20 BOND STREET, WELLINGTON 


He 


IMPORT CO. 


LTD. 


P.O. BOX 102 


~COSMOCORD. LTD. 


ENFIELD, MIDDLESEX, ENGLAND 


MANUFACTURERS OF ‘‘ACOS’’ ELECTRO - ACOUSTIC DEVICES 


take pleasure in announcing the appointment of 


DAVID J2 REED 


271 VICTORIA STREET WEST, 
P.O. BOX 2630, AUCKLAND 


as their SOLE NEW ZEALAND REPRESENTATIVE. 


Catalogues, etc., will be available shortly, but in the meantime kindly send all 


inquiries for ACOS products to the above address. 


ULTIMATE 


COMMERCIAL 
and — 


INDUSTRIAL 


SOUND 


INTERCOMMUNICATION 


Industrial efficiency depends on 


speed in communication. Of 
necessity, cach installation § re- 
quires its own design, and Ulti- 
mate’s skilled technicians, with 
many years of experience, are 
fully qualified to advise on your 
particular problem. Write for 
further information on 
. ULTIMATE’S 
Communication Specialties PUBLIC ADDRESS EQUIPMENT CONTROL EQUIPMENT 


oie) RADIO (1936) LIMITED °sccktasn 


BOX 1166 


sc THE MAGNETIC GUITAR PICK-UP 
al il | Superior Performance for Professional and Amateur Work 


l 
ANS 


. as 
— 
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AMPLIFY YOUR GUITAR! 


Fits easily to any guitar—faithful reproduction. Output 100-200 m.v. depending upon placement 


Handsome appearance, bright plated finish. of unit on Guitar. 
Complete with Volume Control, and adjust- Simple instructions supplied with every unit. 


able fastening brackets which allow for both eG 
vertical and horizontal positioning. 8 feet de- A guaranteed product of the highest quality. 


tachable rubber-covered shielded cable. 
Price +5 12s. 6d: 


Write direct for the name of your nearest stockist to the Sole Agents in 
New Zealand for WALCHRIS of Denmark. 


TRADE INQUIRIES INVITED 


W. S$. GREEN and CO. LTD. 


P.O. BOX 2303, WELLINGTON Phone 36-929 


Telegrams: ‘Greenage”’ 
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FERRANTI 


Available from stock—flush mounting 
34 in. and 24 in. instruments of all types. 


MOVING COIL 
MOVING IRON 
RECTIFIER TYPE 
THERMOCOUPLE 
ELECTROSTATIC 


The well-known FERRANTI A.C./D.C. 


Circuit Tester and A.C. Test Set are also 
available from— | 


The New Zealand Agents: 


ARTHUR D. RILEY & CO. LTD. 


124 Hobson Streei, 66-68 The Terrace, 
AUCKLAND WELLINGTON 


PURPOSE VALVES 


Now available in New Zealand 


Amateurs, here is the 6146 you’ve been 
reading about in “Q.S.T.” 


For information on this and other transmitting. 
types, write to 


AMALGAMATED WIRELESS (AUSTRALASIA) LTD 


P.O. Box 830, Wellington P Ooe BOxa Sooo, Auckland 
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The Right Lines! 


*“BULGIN” 
Quality Components 
“CUTLER-HAMMER” 
Toggle Switches 
“DUCON” 
Condensers 
“HYLINE”’ 
Coils and I.F.T.s 
Replacement Output 
Transformers & Windings 
Autoradios 
“OAK”? 


Wafer Switches 
Slider Switches 


“WILLIAMSON” 
Output Transformers 


+ Special Transformers and Chokes *% 


wound to order 


WISEMAN ELECTRIC CO. LID. 


$5 Vivian Street, 
Wellington, C.3 


Telephone 55-272 
P.O. Box 2020 


NEON 
LAMPS 


FOR ALL PURPOSES 
ALL SHAPES AND SIZES 
DIFFERENT COLOURED 

BEZELS 
VOLTAGES FROM 50-440 
VOLTS 
FOR TEST EQUIPMENT, 

CONTROLS, 
GOVERNMENT 
CONTRACTS 


siti, 


4 


INSERTS AVAILABLE 
SEPARATELY 


USE NEON LAMPS FOR 
SAFETY 


LET US QUOTE YOU 
FRED ROTHSCHILD 


79-83 PRETORIA STREET, 
LOWER su LT, P.O.” BOX 5170 
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MIGHTY 


MIDGETS 


Ferro-Magnetic Shielded 
Miniature Coils 


wkIntermediate Frequency Trans- 
former—Type 262 (455 k/c.) 


20 per cent. more efficient than other minia- 
tures—six possible band-widths (7.41, 10.8, 
11.9, 12, 17.1, 18.81 k/c.) from each trans- 
former—rigid construction—perfect earthing 
—no limitation of supply voltage—no chance 
of breakdown — temperature compensated — 
fully tropicalized—no protruding parts, size 
fully protects miniature valves during con- 
struction or servicing. 


x Aerial Type 190A (Standard H.I.P.) 
x Aerial Type 200A (Auto tapped) 
*KR.F. Type 115A (H.LP.) 


*Osc. Type 111AU (ECH35-21 plate 
tuned) 


*Osc. Type 111AV (6BE6—Tapped) 


Full data and I.F. Chart Sheet 
on request 


See them at our stockists 


INDUCTANGE SPECIALISTS LTD. 


“The Coil People” 
157 Thorndon Quay, Wellington 
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PTITEAY for Light] 


The HEARTof the Portable 


%,. 


MINIATURE RADIO RECTIFIER 
A Ee geval 
[ + Peak 


Re- 
place with STC Miniature 


Servicing Portables? 


|Radio Rectifiers. The 

performance | world’s standard first 

Ce Be peer eelly choice among progressive 
unbreakable | servicemen. 


Write, phone, or call the Sole New Zealand Agents: 


STANDARD TELEPHONES & CABLES PTY. LTD. 


WELLINGTON Box 593 AUCKLAND Box 571 
CHRISTCHURCH Box 983 WANGANUL | Box 293 
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Tonight—and Every Night 
Auckland-Wellington Express 


Train Services 


Tonight—and every night—comfortable ex- 
press trains with sleeping-cars and reclining- 
seat coaches are at your service between the 
North Island’s most important cities. 

The “NIGHT LIMITED” leaves both 
Auckland and Wellington at 7.15 p.m. Sun- 
day to Friday inclusive. Ordinary express 
trains leave every afternoon, including Sun- 
days. 

Train travel is priced to suit your pocket. 
Consider these moderate fares for a single | 
journey from Auckland to Wellington: 


First Class, with sleeping 


berth... £5 4 9 
First Class, with reserved 
reclining seat £4550 76 


Second-class seats are also available at 
£2 15s. 3d. reserved 


Inquire about these travel bargains at any 
railway booking office. 


Maximum Comfort at Minimum 
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GHANGE OF ADDRESS 


When you change your address, be sure to notify the Sub- 
scription Department, “Radio and Electrical Review,” P.O. 
Box 8022, Wellington, New Zealand, and do this at least 
four weeks in advance. To avoid disappointment through 
not receiving your copy of “Radio and Electrical Review,” 
should it go to the wrong address through your failure to 
notify us of a change, we earnestly ask for your co- 
operation in this important matter. 
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NOW—A BETTER, FASTER, 
MORE COMPLETE SERVICE 
TO THE RADIO AND 6 


ELECTRICAL DEALER 


RADIO PARTS, VALVES, 
TRANSFORMERS, SPEAKERS, 
. RECORD-PLAYING EQUIPMENT, 
ELECTRICAL APPLIANCES, and 
FITTINGS, Etc. ‘ 
LEADING MANUFACTURERS REPRESENTED—CHECK 
WITH US FIRST—PROMPT DELIVERY TO ANY TOWN 
OR CITY IN NEW ZEALAND 


S. C. DAVISON LTD. 
WHOLESALERS & IMPORTERS, 
P.O. Box 279 — Palmerston North — 323A Main St. 


May 


> 
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Battery-Less Portable Telephone type L51 


The Battery-less Port- 
able Telephone consists 
of a hbattery-less hand- 
set and high-frequency 
generator for ‘‘howler’’ 
calling, both contained 
in a_sheet-metal case, 
fitted complete’ with 
webbing and = carrying 
strap. No batteries are 
required for speaking 
or ringing. This instru- 
ment ‘requires two-core 
cable for connection, 
and is ideal for posi- 
tions which only re- 
quire temporary com- 
munication. 


Manufactured by 


TELEPHONE MANU- 
FACTURING CO. 


London, England 


New Zealand Representatives: 


AMALGAMATED WIRELESS (Australasia) LTD. 


WELLINGTON: COMMERCIAL BANK BUILDING, LAMBTON QUAY P.O. BOX 839 
_ AUCKLAND: VULCAN BUILDINGS, VULCAN LANE ——-—§ P.O. BOX 1363 
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SUBSCRIPTION ORDER FORM 


Subscription Department, 
Radio and Electronics N.Z. Ltd., 
P.O. Box 8022, Wellington, N.Z. 


Please send “Radio and Electrical Review” every month for one year, and thereafter till counter- 


manded, to the following address, and accept remittance Of eommmmunnumumuinnunnnnmnnn enclosed. 


: INANTEROLS SUID SCID OL rcs ene alee rth Ge ciactcnnshaecooakgmoseegbeauaccpranseert 
Annual Subscription Rates: 
New Zealand, £1 3s. 6d., 
neetuicce PBOGEESSi he acres em Re 


All other countries £1 4s., 
post free. 


eyntesererntee: 
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Product of 
Role Co (Aust.) Pty Led 
Richmond. Victona 
AUSTRALIA 


3.5 ohms. 

‘ ‘Lo. 6000 c.p.s. 
: q x 5 1/8” 
213/16” 

~ 2, 
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Home Recording and the Law 


In the December issue of our British contemporary, Wireless World, there appears an editorial 
article dealing with this topic. It is one which is of as much interest in this country as at Home, 
since it springs from the vast increase in the amount of amateur recording which has been 
brought about by the development and use of domestic tape recording. 


It illustrates quite well one social aspect of technological advances—namely, the way in which 
these can cause legal difficulties by bringing about situations which were either impossible or 
very unlikely at the time certain legislation was drafted. The main question is whether a person 
who uses a recording machine on such things as broadcast programmes or gramophone records 
is infringing the laws of copyright, particularly when the recordings thus made are played back. 
It appears that the B.B.C. was under the erroneous impression that the use of recorders +o 
take copies of their broadcasts was illegal, and went to the trouble of reminding listeners, through 
the pages of the Radio Times that this was the case. For those who like arguing from the 
layman’s angle about points of law, there would appear to be many tit-bits here. For instance, 
even if the B.B.C. were correct, they could not prosecute without being able to prove that the 
recording complained of was in fact taken from one of their broadcasts. In many cases they would 
find great difficulty in proving it, provided the recorder had taken the precaution of excising any 
announcements and just had the bare music on his tape. As one correspondent to Wireless 
World put it, who is to say that the music was not synthesized from the outputs of a number 
of oscillators? And if the item recorded is some. classical work, copyright on which has long 
ceased to exist, how could anyone prove which of some thousands of possible performances is 
the one recorded ? 


Luckily, however, such knotty points are rather unlikely ever to be thrashed out in court,. 
nor is any inoffensive user of a tape recorder likely to be taken to court, even by the manufacturer 
of a gramophone record, unless he uses his copy for public performance. Should he do so, we 
must warn him that he is liable to catch it in the neck, but expert advice which we have sought 
has expressed the opinion that, provided a recorder is not used for public performance, the user 
is within the law, in this country at least. Naturally, it all depends on what is meant by “public 
performance,” as Dr. Joad would have said. It can be taken, however, that as long as the recorder 
is used in one’s home, for the edification of one’s family and friends, and without charge, then 
the performance is not a public one. It may be that the same recording, played to the members 
of a society, such as a musical society or club, might be on somewhat thinner ice, but it 1s not 
thought that this, either, would constitute a public performance provided that any non-members 
of the society who nught be present at the performance were there by invitation of the members. 


It looks, then, as though we have little need to fear that our use of recorders will be restricted 
by the owners of copyrights or performing rights, as long as we do not try to cash-in on the 
recording. For example, a modern street musician who played copyright music from a tape recorder 
and then took round the hat would obviously be asking for trouble! However, he might quite well 
get away with playing Beethoven symphonies to music-hungry pedestrians provided no one could 
prove that his tape was made from a copyright gramophone record! 


There is one point, however, which our legal adviser may have overlooked. lew radio men 
will not remember the old licences, which had on the back a long screed which stated, among other 
things, that anything heard on the air was to be regarded as secret and confidential and could not 
be divulged to anyone! Should the regulation on which this was based still be in force, the use 
of a tape recorder will be as illegal as the felonious copying down in pen and ink of ‘“‘messages”’ 
picked up at one’s “receiving station.” At the same time, anyone who asks you whether you heard 
such-and-such a joke on last Saturday’s “Take it from Here” must be equally culpable! It does 
seem that such a regulation, if still in force, should be repealed, or we will be in danger of seeing 
something very like one of A.P.H.’s “Misleading Cases” in real life. 
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Sets for Constructors—New Series 


REVIEW May, 1954 


A FOUR-VALVE DUAL-WAVE SET 


WITH 5-TUBE PERFORMANCE 


INTRODUCTION 


We have never ceased to be surprised at the 
popularity of many of the sets that were designed 
and originally published in “Radio and Electronics” 
in the very early stages of its existence. Indeed, 
almost every. week we hear of someone who is 
building receivers, amplifiers, etc., which appeared 
in our pages. as long as seven or -eight years 
ago. Now that we have entered upon our ninth 
year of publication, and 
changed our title from “Radio and Electronics” to 
“Radio and Electrical Review,” we feel that the 
time is opportune for presenting a completely new 
series of receivers, designed specially for amateur 
constructors, and using the most modern valves, and 
where applicable, the latest circuit techniques. We 
think that readers will find the performance of these 
sets really excellent, and it is our hope that they 
will turn out to be as popular as the older designs 
which they can now usefully replace. 


DUAL-WAVE WITH. ONLY FOUR TUBES 


At the outset, we would like to point out that the 
little set which forms the first of the new series 
is really a “hot” performer. At one time—not so far 
distant—it would not have been possible to make a 
four-valve receiver which had adequate sensitivity 
on the short-wave band, but thanks to some of the 
latest valves, this is now entirely possible, and 
the sensitivity of this. set is. just as high as that 
of a conventional five-valver, not only on broadcast, 
but on short-wave too. The secret is quite simple 
once it has been pointed out.. It lies in the use of 
the new nine-pin miniature series of valves, ECH81, 
EBF80, and ECL80, which together with the normal 
full-wave rectifier, for which we have used the old 
faithful 6X5, give a complement of only four valves 
and yet enable the circuit to be almost identical with 
that of a conventional five-valver. 


The ECH81 is a modern high-gain oscillator mixer 
tube, with a very low noise level for valves of this 
general kind. This helps the short-wave performance 
considerably, especially in a set of this kind, which 
does. not: use -a stage of RiF. amplification=> The 
EBF80 is a remote-cut-off R.F. pentode with two 
diodes in the same envelope, so that it can be used 
as I.F. amplifier, detector diode, and A.V.C. diode. 
The ECL80, however, is somthing rather new in 
conception, Primarily designed for use in television 
receivers, it contains a small triode together with an 
output pentode. In our set it is used as audio 
voltage amplifier and output tube. Previous to 
the advent of this tube, a receiver with three work- 
ing valves could not use a stage of audio amplification, 
but the ECL80, in making this possible, gives just 
that additional sensitivity that is needed in order to 
make short-wave operation a _ practical possibility. 
The only thing about this set that is different from 
the corresponding five-valver is that the power out- 


have .at. the. same .time- 


General view of the receiver. The two black circles to 
the right of the gang condenser are the mounting holes 
of two of the coils, and the other two can be seen on 
the side of the chassis, behind the aerial lead which 
can be seen running out of the photograph. Note the 
ample room provided round all the maim components, 
making for spaciousness underneath, and thus for 
easter wiring. 


put is rather smaller than can be obtained from the 
average output pentode such as 6V6, EL33, EL41, 
etc. In many ways this smaller power output 1s a 
virtue in disguise. We have all become so used to 
the average set having a nominal power output of 
three to four watts, that we have almost forgotten 
the possibility of anything else. It is a fact, however, 
that: a. .good deal.. less, power ‘than - this 1s “quite 
satisfactory, for filling even a medium-sized living 
room. Unbelievers please note the output power 
available in portables! 


The pentode section of the ECL80 gives a power 
output of 1.75 watts under the following conditions :— 


Plate: and Screen; Voltage ~ <2 200v. : 
Plate Currents. 94 eee ctaer et t7 ona. 
Screen. Current clo ose eee: Cer ares 
GridhI1ase 2.0 ee ders ae = SvVi 


11,000. ohms. 


From this table it can be seen that the pentode 
section is very efficient, giving substantial power 
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output for very modest requirements in plate voltage, 
and plate and screen current. This enables the set to 
be run from a small power transformer, thus making 
this component less expensive than otherwise. The 
transformer actually used is a 190v.-a-side, rated at 
35tiastanad this copes «satisfactorily. with, the. H.T. 
requirements, in spite of the fact that the current 
drawn by the whole set when not tuned to a signal 
is very slightly more than 35ma. This does not 
matter at all, however, since the commercial trans- 
former used is very conservatively rated, and also 
because the current drops to under 35ma. when 
tuned to a signal. Because some readers will not 
be familiar with the new tubes and their socket 
cennections, we have shown these with the circuit 
diagram. 


COIL UNIT VERSUS SEPARATE COILS AND 
SWITCH 


When building a set which includes short wave 
bands, the question always arises whether it is 
better to purchase a built-up coil unit, or to buy 
the coils and wave-change switch separately, and wire 
them up one’s self. ‘There is much to be said for the 
manufactured coil unit when the set is a large 
one with several wave-bands and an R.F.. stage, 
and indeed for many builders, it is the only solution. 
But in a simple set like this one,. where there is 
no R.F. stage, and only one short-wave band, with 
no attempt at bandspreading, there is some advantage 
in the alternative course. The advantage is mainly 
one of price, because the four coils and a wave- 
change switch come out more cheaply than the coil 
unit. As against that, there is a little more wiring 
to do, but not very much. For those who like 
building as much as, possible of the set themselves, 
the separate coil idea is certainly preferable, and 
we have chosen this method. It has the further 
advantage that the lay-out of the set is then much 
less rigidly fixed. 


One thing we have tried to do with this set is to 
spread it out well on the chassis. There is no 
patticular. point in a. very -small.chassis, unless a 
midget set is wanted, and for those who have not 
had much building experience, there is a good deal 
against the compact layout that a midget chassis 
enforces. If, as here, plenty of room is taken, there 
is no difficulty at all in getting all the parts in in a 
neat and workmanlike manner, and the circuit does 
not have to be “layer-built.” The photographs 
show how this object has been achieved, especially 
in the right-hand front corner where the R.F. section 
of the set is situated. The wave-change switch has 
only three two-position switches on it and so uses 
only a single wafer. 


An ingenious trick hasbeen used to eliminate 
one switch. This is to be found in the aerial circuit; 
the aerial is taken to a separate switch section in 
most sets, and the switch connects it on to either 
the short-wave aerial coil or the broadcast one. Here, 
however, the aerial goes straight to the short-wave 
coil. The other end of this is not earthed directly, 
but through a: 100 ppt. fixed. condenser. This..is 
effective at short-waves as if it were a direct con- 
nection, but at broadcast frequencies, it simply acts 
as a small bypass condenser across the aerial coil. 
Lhe. broadcast ‘aerial coil is: earthed at one. end, 
while the other goes to the lower end of the short- 
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DRILLINGS 
A =, COIL MOUNTING CENTRES E = %' DIA. 
8 + I.F MOUNTING CENTRES Fos ¥%' DIA 
c = 1%" DA. 6G = %" DIA 
D + %4" DIA. H = %g@ DIA 


Working drawing for the chassis of the set. The letters 
A show where the specially shaped holes for the coils 
should be situated. The coil formers fit into these holes, 
and after bemg given a sharp twist are firmly fixed in 
position without any screws or other fixing devices. 


wave aerial coil. In this way, both aerial coils are 
connected at all times, and there is’ no need to 
switch the aerial. 


THE MAIN CIRCUIT 


These days it is not possible, even if it were de 
sirable, to bring forward any revolutionary changes 
in the circuit of a small superhet. All the possible 
permutations and combinations have been tried at 
One ™-piniens OL allotner,, anda as sas result) sanyo new 
circuit, like this one, cannot hope to do more ir 
the way of novelty than introduce some new valves 
while using standard circuitry. 


Since the set was designed mainly with the re 
quirements of the inexperienced constructor in mind, 
it was decided to use back bias. For the benefit 
of the uninitiated, this is a scheme by means of which 
the cathodes of all valves in the set are earthed 
directly, and a certain connection is used in the 
power supply in order to make it produce a small 
negative voltage as well as the large positive 
voltage which is its main job in life. The negative 
voltage is obtained in the following way. Instead of 
grounding the centre-tap of the power transformer, 
as if most circuits, it is taken to a resistor, the other 
end of which is earthed. Now since all the H.T. 
current of all the valves passes through the centre- 
tap of the power transformer, a voltage is developed 
across the inserted resistor. Moreover, because the 
current flows FROM earth TO the transformer 
centre-tap, the voltage developed across it is of 
negative polarity with respect to earth. By making 
the resistor larger, we can increase the negative 
voltage developed across it, or by making it smaller, 
decrease that voltage. Now let us see how this 
negative voltage is used as bias for the grids of the 
valves. The first thing to note is that the cathodes 
are all earthed. In our circuit, the total resistance in 
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series with the centre-tap is 200 ohms, made up of 
100, 50, and 50 in’ series. If we. look at the grid 
circuit of the pentode section of the ECL&80, we 
will find that the grid leak, which is present as usual, 
is not connected at its lower end to earth. Instead 
it is taken to the centre-tap of the power transformer. 
In this way, we apply all the negative voltage de- 
veloped across the chain of small resistors to the 
grid of the pentode. In fact, because the pentode, 
which is the output valve, requires a greater negative 
‘oti. ebigs= thane any or «the other ¥ valves,ywe. have 
chosen the total resistance to be of such a value 
that the correct bias for the pentode is obtained. 
The other valves all require smaller bias voltages, and 
so these can be obtained by tapping down the bias 
resistor chain, and picking off the voltages required. 
The next highest bias is needed by the triode section 
of the ECL80, and so its grid resistor is taken to the 
junction between 100 and first 50 ohm _ resistors, 
The EBF80 and ECH81 both require the same bias 
of —2 volts, so that their grid circuits are returned 
to the junction of the two 50 ohm resistors, where 
this voltage is found. The circuit is complicated some- 
what at this point because provision has to be made 
for the A.V.C. bias to be added to the bias from the 
bias chain. This is managed by taking the lower end 
of the 1Meg. A.V.C. diode’s resistor to the. tap on 
the bias chain. In the absence of a signal, the only 
D.C: voltage on the grids of the first two valves 
is the —2 volts from the bias chain. This negative 
bias is also applied to the plate of the A.V.C. diode. 
This diode is fed with signal from the plate of the 
I.F. amplifier tube, and because of its negative bias 
of —2 volts, it is unable to conduct, and therefore 
to produce any A.V.C. voltage, until the signal’ at 
the I.F. tube’s plate exceeds a peak voltage of: 2 
yolts, When it does, however, the diode conducts, 
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making the plate negative 
with respect to its normal 
potential of —2 volts. In 
making the plate negative 
this way, the additional 
bias provided by the 
A.V.C. diode is added to 
the fixed bias, and re- 
duces the gain of the R.F. 
section of the set. Be- 
cause of the holding-off 
action caused by the 
negative bias on _ the 
A.V.C. diode, very weak 
signals are subjected to 
the full amplification of 
the set. This is known as 
voltage-delayed A.V.C., 
or simply delayed A.V.C., 
for short. It is essential 
in any set which is in- 
tended for short - wave 
reception, because if the 
negative delay voltage is 
not present at the diode 
plate, any signal, however 
weak, produces some 
A .VW.Cbias, and reduces 
the sensitivity of the set. 
This does not do when 
the signals to be received 
are very weak, as many 


short-wave ones are. 

There are other advantages of back bias over the 
more usual scheme of biasing every valve individually 
with cathode resistors. The main one is that it assists 
very materially in obtaining a stable set, with the 


highest gain of which its valves are capable. It 
also saves a considerable number of small parts, 
makes the wiring easier, and enables circuits to be 
very simplified. Here, for instance, the ECL80 is a 
dual tube, but has only one cathode for both 
sections. This makes it impossible to use simple 
cathode bias, because the two halves require different 


values of grid voltage. Had back bias not been 
used, a more complicated circuit would certainly 
have resulted. 

It might seem to the uninitiated that the bias 


voltage is obtained for nothing, as it were. This is 
not quite true, however, because the voltage has 
to come from somewhere, and in this case it comes 
from the power supply. The latter can only produce 
a certain voltage at a particular current drain, 
and if we obtain, say, ten volts across the back 
bias chain, it simply means that we have ten volts 
less to apply to the plates of the valves. However, 
changes in plate voltage of the order of six to eight 
volts have an almost unmeasurable effect on the 
performance, and grid bias must be provided, so all 
in all, the back bias method is the cheapest and one 
of the most satisfactory ways of providing it. 

The rest of the circuit is very straight-forward, and 
really requires no comment. 


CONSTRUCTION 
The chassis diagrams and photographs give a very 
good idea of the construction of the set. On the top 
view, the mounting holes for the coils can readily 
be seen, and identified with the coils themselves, 
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which can be seen in the under-chassis view. In 
the latter, the two which are mounted on the chassis 
cannot be seen so easily, but they can be recognized 
as follows. The two coils mounted on the side of 
the chassis are the aerial coils, the broadcast one 
farthest from the wave-change switch. This has been 
done in order to make the shortest leads possible, 
in the short-wave position. The oscillator coils are 
upright, so little of them but their tops can be 
seen in the photograph. They are not quite opposite 
the aerial coils, and their order is reversed. That is 
to say, the short- wave coil is this time farthest 
from .the switch. This was done so that the S.W. 
oscillator coil conld be removed as far from the 
S.M. aerial coil as can ‘reasonably be done. The 
broadcast coils both have their trimmer condensers 
mounted very close to them,.while the S.W. trimmers 
are the ones which can be seen attached to the 
wave-change switch. Directly underneath the B.C. 
aerial coil can be seen the B.C. padder condenser, 
which has. a short lead going to the appropriate 
lug on the B.C. oscillator coil. A point worth noting 
is the manner in which the earthing has been 
arranged in the R.F. portion of the circuit. The gang 
condenser is just to the right of the oscillator coils 
in the under-chassis photo; to the right of the coils 
can be seen two small holes in the chassis, through 
which come leads. These are from the stator vanes 
of the gang, and go to the appropriate lugs on the 
wave-change switch. The earthing wipers on the 
gang are farther away from the coils still, and it is 
important to earth them properly. The recommended 
way is to connect pieces of braid to the earthing lugs 
on the condenser, and to bring them through the 
chassis without making electrical connection to it. 
This is done by slipping a short piece of sphagetti 
over the portion of the braid which comes through 
the holes in the chassis. These braid leads, with their. 
insulation as they come through the chassis can 
be seen in the photograph to the right of the wave- 
change switch, directly in front of the volume control 
potentiometer. This is the left-hand of the two 
potentiometers, next to the wave-change switch. 
Another wiring pointer concerns the -. detector 
circuit. The leads to and from the volume control 
potentiometer are shielded in braid. Two leads are 
inserted in a single piece of shield braid, which 
runs from the control to the second I.F. transformer. 
Close. to this is mounted a single insulated tag, 
on which the “high” end of the volume control is 
connected. This tag is also used to terminate the 
50k. filter resistor which is in series with the 
volume control, and the 100 wef. by-pass condenser 
which goes from the junction of the two to earth. 
The other end of the 50k. resistor terminates on the 
appropriate lug of the I.F. transformer. All this can 
be seen quite clearly in the photograph. An im- 
portant point is that the second lead through the 
shield braid from the volume control is used to 
earth its lower end which is NOT earthed to the 
chassis near the control itself. The earth point used 
is the same one at which the two 100 wuf. bypass 
condensers are grounded. The output of the volume 
control (i.e. the audio taken from the moving arm) 
is connected as follows. An insulated tag is mounted 
ii front of the volume control, and the 0.05 uf. 
blocking condenser is taken to it from the centre 
lug on the control. The audio is then taken to the 
grid of the triode section of the ECL80 through 
another piece of shield braid, r 
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We have enlarged on this aspect of the con- 
struction for the benefit of more inexperienced 
builders. The way of wiring the detector circuit 
that has been described is the best, and should be 
followed in all sets where the volume control is 
some distance from the I.F. transformer and de- 
tector diode. One is always tempted to do without 
shielding the leads, and to make things apparently 
simpler by earthing the lower end of the pot. up 
near it rather than through a shielded lead, as we 
have described.In some cases, this might work 
quite well, but in others, I.F. voltages developed on 
the leads may cause untold bother by getting 
into the audio section of the set, from where it is 
radiated to the I.F. amplifier, causing uncontrollable 
oscillation. Our way takes a little more doing, but 


can >be . guaranteed against.-trouble “of the S sont 
mentioned. 
ALIGNMENT 
This ‘set. uses ‘coils all) of which, including the 


oscillator coils, have adjustable slugs. The maker 
really intends them to be used with fixed padder 
condensers, and on the short-wave band this is 
what we have used. On broadcast however, we have 
shown a conventional variable padder condenser. 
The reason for this is that builders are more used 
to dealing with a variable padder than witha 
variable-inductance oscillator coil. There are certain 
advantages in having both variable inductance and 
a variable padder, but it does make the alignment 
process a little more difficult. For those who have 
not had much to do with superhet alignment: we 
strongly recommend that the broadcast oscillator slug 
be left severely alone, as received from the maker, 
who adjusts all coils to a standard value of inductance 
before they leave the factory. Then the normal 
alignment procedure for a variable padder is followed. 
For aligning the short-wave band, which has no 
variable padder, the procedure is no different, except 
that. this time the oscillator tuning slug is used 
exactly as is the padder on the broadcast band, That 
is to say, the trimmers are used to get proper align- 
ment at the high-frequency end of the band, and the 
oscillator slug is used to tweak things up at the 
low-frequency end. No difficulty will be experienced 
at all in obtaining proper alignment on both bands 
if the ordinary practice is followed. 


CONCLUSION 


So pleased have we been with the results obtain- 
able with this set that we have no hesitation 
in recommending it to old hands and newcomers 
alike as one which will give them much _ pleasure, 
both in building, and in using afterwards. 


When theres 4 better switch 


ARCOLECTRIC will make it 


d Agents 
COO 


New Zealan 


GREEN & 


PER LTD. WELLINGTON. 


May, 1954 RADIO AND ELECTRICAL REVIEW 


CAMBRIDGE 


city of science 


Str J JS. 7 homson. as Cavendish 


Professor ot Physics and Master of Trin- 
ity College, was one of Cambridge Univer- 
sity’s most illustrious figures. Known throughout the world 
for his discovery of the electron, he played a dominant part 
in modern scientific achievement. His enquiries into the true 
nature of cathode rays made possible the engineering and 
exploitation of the now familiar wireless valve and television 
tube. Under his direction, the Cavendish Laboratory attracted 
sufficiently brilliant students to form a physics school of 
unprecedented eminence, on which the present glory of Cam- 
bridge science is founded. It is therefore with pride that we 
can look back to the year 1896, when the late W. G. Pye 
started making scientific instruments for the University, and 
say that the Pye research laboratories and factory have 
always maintained the traditions of accuracy and enterprise 
which are associated with the name of Cambridge. 
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SOME MORE ABOUT PUSH-PULL INPUT CIRCUITS 


In last month’s issue we indicated the possibility 
of making an audio amplifier containing only push- 
pull stages, and said that this was entirely practicable, 
provided suitable volume-control arrangements could 
be made.- The usual method of control in an all- 
push-pull amplifier is to use ganged potentiometers. 
These are difficult to obtain in this country, and 
in any case suffer from one disadvantage. It is that 
ordinary commercial components of this kind are 
not matched with the precision that could be de- 
sired. for a high-quality amplifier. This could be 
overcome by the use of special self-balancing push- 
pull stages, one of which was described on this 
page in the March 1954 issue of Radio and Elec- 
tronics. However, there are other schemes. which 
can be used for. volume control, and one of the 
best of them is described in this article. 


50K 


Fig. | 


Phe. cireuitvise given sinihie.- ly eand< it has .< several 
advantages. In the first place, ganged pots are not 
required. Secondly, the volume control is an ordinary 
logarithmic taper one, exactly as used in conventional 
volume applications. Thirdly, arrangements are made 
for obtaining accurate balance at the input of the 
amplifier. | 

A disadvantage of the circuit is that at minimum 
volume,~ the\.grids/are_ not, earthed,;-as2 in: ordinary 
volume control schemes. However, if the input circuit 
is carefully shielded and accurately balanced, there 
should be no hum trouble at all. This is because a 
properly balanced push-pull amplifier will not give 
any output from even large signals at the input 
grids, provided these are in phase. When the volume 
control -in’-Fig, 1. is “at snmnimunr the ‘erids ; are 
shorted together, so that any signal or hum must 
be in phase at the grids; if any hum or signal output 
is obtained under these conditions, this indicates 
simply that the amplifier is not balanced. For instance, 
the whole amplifier, including the input circuit, can 
be balanced by the following procedure. The volume 
control is set at maximum, terminals A and B are 
ioined, and a signal from a pick-up or oscillator is 


A o—fi 


applied between these joined terminals and earth. 
Re is then adjusted for minimum output. When 
this test is being carried out, it will be found that 
when minimum volume is reached, there will still be 
some very distorted output. This does not indicate 
a fault, but is the odd-harmonic distortion of the 
amplifier stages, which cannot be balanced out by 
the push-pull connection. Care must be taken that 
the signal does not overload any of the amplifier 
stages, since the sound in the speaker is the difference 
between the outputs of the two halves of the 
amplifier. Moreover, if the amplifier is overloading, 
there will be large quantities of distortion, not 
normally present, and these will ruin the balance 
test. 


USE OF THE CIRCUIT WITH GRAMOPHONE 
PICK-UPS 


The. circuit ‘as’ drawn’ ‘1s “suitable. foruse with 
magnetic pick-ups. It will be noticed that when the 
volume control is at minimum, the resistance round 
the loop from A to B is 100,000 ohms. When the 
control is at maximum, the resistance measured from 
A to B is more like. 500k. This means that if the 
pick-up requires a constant load resistance to be 
connected across it (as many do, in order to have 
a known and specified frequency response) it will 
be necessary for this resistance to be much less 


than 200k., otherwise the variable shunt on the 
pick-up represented by the input circuit will cause 
considerable variation in the loading on it. The 
a H.T.+ 
] 
2 65N7 
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practical result will be a variation in frequency 
response as the volume control is moved. 

One very good way out of this difficulty would 
Des they circuit shown cin, Hig. 2)-Here, .a)} pair” of 
cathode-followers is used to feed the volume control 
net work. The cathode followers have a very low 
output impedence, which will not be affected in the 
least by the variation in the volume control circuit, 
while their input impedence is very high, and can- 
not have any effect on the pick-up. Fig. 2 could be 
used even for crystal pick-ups, and for feeding from 
a radio tuner which has a detector circuit like that 
illustrated on this page last month. 


When one of these arrangements is used, it will 
be necessary to ensure that the pick-up output is 
yHoating. lhatits. 10:.say,. with “a imagnetic. head, 
both leads must be brought separately through the 
shield. braid, and the pick-up must be examined 
to make sure that one lead is not connected to the 
shield braid at the head end. 
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Some crystal pick-ups are balanced with respect 
to ground, but do not appear to be so on account 
of having one lead connected to the shield braid. 
These can easily be tested to see if they can be used 
floating. The method is to bring out separate leads 
from the two pick-up terminals, and shield them with 
a piece of braid that does not connect to either of 
them. Connect a 500k. resistor from each input 
terminal to ground, on Fig. 2, and connect the pick- 
up leads to A and 8B. If the pick-up can be operated 
in a floating condition, approximately the same output 
should be obtained from each half of the amplifier, 
without too much hum becoming apparent. A crystal 
cartridge which has three terminals on it—one for 
earth, and two for signal—is intended to be operated 
in the balanced condition. 


The circuits shown here should give the inveterate 
audio experimenter considerable scope for that most 
entertaining pastime, trying out something new. 


A REMOTE-VOLUME CONTROL 


It is often necessary to control the output level of an 
amplifier from some point remote from the amplifier 
itself; One such instance is in theatres, where an 
attendant at the back of the stalls is able to control 
the volume of the sound amplifier, which is situated 
in the projection box. Another is in public address 
work, when the operator has to control the volume 
from some position other than at the amplifier. Even 
in home installations it is sometimes desirable to have 
a volume control handy at one’s armchair, in order 
to avoid having to jump up and down to control 
the volume. 


The technical problem involved in volume contro! 
from remote points lies in the fact that conventional 
methods of volume control require the signal to be 
present at the position of the actual control knob. 
If this is to be remote from the rest of the equip- 
ment, it means that the signal must be piped to the 
remote control point, and then piped back again to 
the amplifier. This is unsatisfactory as a rule, because 
it is not possible to take a low-powered signal far 
in a high-impedence circuit (such as we have with 
the usual 4 of 1Meg. potentiometer) without un- 
desirable effects becoming apparent. One of these 
is that the wiring to the control will almost certainly 
pick up a good deal of 50 cycle hum, unless all leads 
carrying signal are well shielded. If they are, it is 
impossible to avoid a pronounced loss in_ high- 
frequency response, and this is usually undesirable 
too. Add to these points the fact that a_ shielded 
cable is both bulky and expensive, and the idea of 
piping audio to and from an ordinary volume control 
becomes even less attractive. 

What is required, therefore, is some means of 
controlling volume that does not require audio to 
go to the control point. There are a number of 
possible ways of doing this; one which immediately 
suggests itself is the use of a tube such as the 6L/, 
which has two control-grids. One could be used 
for application of the signal, while the other could 
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be provided only with a variable D.C. bias, which 
would control the gain of the tube. The control bias 
could be piped to the remote control point without 
any of the disadvantages associated with taking the 
signal there, provided only that the control wires 
are suitably bypassed to prevent their picking up 
oe Co nut, 


The circuit shown here represents an improvement 
on the: scheme suggested above. In it, a pentode 
is used as the lower leg of a voltage divider, 
and its effective resistance is varied by means of a 
controllable D.C. bias on its control grid. In this way, 
an ordinary remote-cut-off valve such as a 6K/7 or 
EF39 can be made to have an effective resistance 
which varies from 500 ohms to some 500k., depend- 
ing on the D.C. grid bias. This needs to have a maxi- 
mum value of about 50 volts, and a minimum of 3 
volts, so that the tube can be operated at any bias 
value between cut-off and its normal. This circuit has 
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smaller distortion than a 6L7 or similar tube used as 
a gain-controlled amplifier, and will handle approxi- 
mately 12v. R.M.S. signal with less than 2% dis- 
tortion. At lower signal levels, the distortion is 
correspondingly less. It is suggested that a level of 
about 2 volts R.M.S. into’the input terminals would 
be the best level at which to operate the circuit. 

An advantage of this arrangement is that it does 
not affect the gain of an existing amplifier to any 
extent, either by losses, or by providing amplification 
that is not needed, and which has to be thrown 
away again. It is therefore excellent’ for adding to 
an existing amplifier between two of the voltage 
amplifier stages. It can be included as a small sub- 
chassis screwed to the main one. If no convenient 
source of negative control -voltage exists in the 
amplifier, ‘this will have to: be provided. Since 
voltage only, and not current, is required, a separate 
rectifier and high-resistance smoothing circuit cau 
be used, with the input voltage obtained from one 
side of the power transformer secondary. If there is 
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no room, or no time for installation of such a supply, 
a 45v. battery could be used instead. It would last 
a very long time, and would have no undesirable 
effects on the amplifier when it ran down, apart from 
reducing the range of control obtainable. All in all, 
the battery appeals as being the simplest scheme, 
requiring the smallest number of additional com- 
ponents. It would of course be necessary to have 
a switch (in circuit -with it-to: prevent sits aunning 
down when the amplifier was not in’ use. This could 
be managed by replacing the existing on/off switch 
with a double-pole one, one pole of which is used 
to break the control battery’s circuit in the “Off” 
position. 


Another useful application for the arrangement 
would be the control of: modulation level in a 
transmitter, when audio equipment is at some distance 
from the operating table. We are sure that expefi- 
menters everywhere will find considerable use for 
this arrangement. 


New Underwater TV Cameras used in Locating 
Crashed Comet 


Saftey in the air has been brought a step mearer 
by the +emarkablé -recovery “from: the sea. bed “of 
various important parts of the wreckage of the Comet 
which crashed so tragically off the coast of Italy 
some weeks ago. 


How many realize, however, that this feat was 
achieved by the use of two underwater TV cameras 
of types believed to be unique in the annals of under- 
water television. 

When in position, it 1s quite immaterial in which 
direction the new Marconi-Siebe Gorman camera is 
pointing. Remote control from the salvage ship 
enables its periscope lense to rotate through 90 
degrees, thus providing the apparatus with the same 
facilities as those of a diver in his ability to see 
in any direction. The advantages of such a system 
over the usual rigid lens type of camera are obvious. 
l’or example, the latter, when lowered to the bottom 
over the side .of the search vessel, may come to 
rest with its lens facing away from the wreck; with 
no indication of the manner in which it must be 
oriented to bring the object into view. In addition, 
should the rigid lens type of camera be held off 
the sea bottom, there is the danger of sea currents 
causing it to yaw, thus preventing accurate viewing 
ot the object. 

A special feature of the Pye equipment also used 
bythe Adniiralty during’ this Search, is its small 
size—it weighs under 2 cwt. complete. Being thus 
highly manoeuvrable, it also has self-contained light- 
ing, adjustable over a wide range and fed from a 
camera supply cable. With two lenses 
.selected, the whole unit is housed in a non-magnetic 
casing to enable it to work in close proximity to an 
electro magnetic hoist, and in 15 degree steps the 
camera may be angled through 90 degrees. 


remotely 


Hitherto,” cameras “had to be’ dangled -ever= the 
side and suspended perfectly still, but the remarkable 
feature about this search was the ability of these 
cameras to be “trawled” as though they were fishing 
nets. In the case of the Pye unit a special lamp 
support’ with “a large “iin ~ =directed =the sicasmea 
relative to the tide. 


During the first lighting tests with the Pye equip- 
ment, underwater visibility was disappointing, but 
later pictures of the sea bed 400 feet down were 
reported as. clear as:one would expect in London 
Olle a Gill edave 


This new Pye TV unit was assembled in_ only 
seven days and worked continually during all possible 
working hours every day, even in rough seas. 
Despite colossal bumpings and bangings and the 
difficulty of transferring it from one ship to another 
in rough seas, the camera’s performance was fault- 
less. Up to its neck in trouble on the second day 
of searching, after six hours of continuous running, 
it ploughed through the mud at the bottom 0650 


feet below the surface. Though for a while vision was 
obscured because of the mud clinging to the window 
and the lamp, it eventually cleared itself and produced 
a perfect picture. 
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AUTOMATIC DX-ING ON TWO METRES 


COLE od from 


SETTING-UP 


When building the receiver, the best plan by far is 
to build the sub- chassis first and ensure that it works. 
To do this, it is only necessary to connect a pair of 
headphones across the transformer secondary and apply 
voltages to the valves. The potentiometer control of 
super-regeneration should be used, and if al! is well a 
region will be found on this control within which super- 
regeneration takes place. At lower and higher voltages, 
the circuit drops out of super-regeneration. The correct 
setting of the control is that one which causes the noise 
to be equally loud over the whole tuning range of the 
receiver, and this position will be easily “found: Should 
it not be possible to get the appropriate hiss at any set- 
ting of the H.T. control, turn off and look for circuit 
mistakes. If there do not appear to be any, then making 
the thing go is merely a matter of adjusting the two oscil- 
lators, and this can be done for each one, quite indepen- 
dently of the other. For example, with the R. F. oscillator 
inoperative, a milliammeter in series with the quench 
oscillator grid leak will tell whether this is function- 
ing. The same test can be made with the R.F. oscilla- 
tor, while the quench oscillator is made inoperative by 
breaking the lead from the coil to its plate. Here, there 
is some possibility that the R.F. oscillator may be 
“squegging,”’ or acting in a self-quenching manner. It is 
a good idea to test for this in any event, and should it 
be found, the symptom will be that super-regenerative 
hiss is heard, even when the quench oscillator is not 
allowed to work. The cure is to reduce the size of the 
R.F. oscillator’s grid condenser. Another symptom of 
squegeing in the R.F. oscillator is that the plate current 
will then be very minute, as will the grid current also. 
If both oscillators are working properly, then obtaining 
super-regeneration is only a matter of ensuring that the 
right amount of quench voltage is fed to the R.F. oscil- 
lator to modulate it, thus causing it to go in and out 
of oscillation once in every quench cycle. This can be 
adjusted by setting the regeneration control so that the 
voltage at the tap is approximately 90 volts, and then 
adjusting the size of the condenser across the primary 
of the audio transformer until the characterstic hiss is 
obtained. 


Assuming that super-regeneration is O.K., the next 
thing to do is to see what frequency range the receiver is 
covering. This is best done with a grid-dip oscillator or 
an absorp tion wavemeter. If it is not correct, there should 
be no need to rewind the oscillator coil as considerable 
latitude is available simply by squeezing or stretching 
out the turns of the detector coil very slightly. While 
this is in progress, leave the R.F. stage plugged in, 
even if the aerial circuit has not been adjusted, so that 
the output capacity of the 6AK5 will be taken into 
account. With the detector covering the right range, the 
aerial circuit can be tuned up. Set the detector in the 
centre of its range, pick up a weak signal that will not 
quite suppress the super-regenerative hiss, and tune the 
aerial trimmer for resonance. If this is not within range 
of the trimmer, adjust the inductance of the aerial coil 
pen by spacing the turns differently, and try again. 
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To give some idea of the sensitivity of the receiver, we 
might mention that it works on the twelfth and higher 
harmonics of our lab. signal generator! 

To adjust the signal finding circuits, place a meter 
in series with the plate circuit of the 6V6. Disconnect the 
motor battery, and tune the set by hand. As a carrier 
is tuned, there should be a rise of plate current which 
reaches a maximum when the signal is properly tuned in. 
Initially, listen to the set by connecting a pair of head- 
phones across the secondary of the audio transformer, 
so that you can tell what is happening while watching 
the 6V6 plate current. The signal used should be strong 
enough to completely suppress the hiss, and if all is 
well, the piate current will rise to some fifteen or twenty 
milliamps, pulling in the relay. A very weak signal will 
partially suppress the hiss, so that only a slight rise of 
plate current occurs. In this case, there may be a little 
output from the speaker, while the relay will not come 
in. This is quite normal, but will be minimized by mak- 
ing the relay more sensitive. It is possible to make the 
relay operate off a signal which is not nearly strong 
enough to suppress the hiss completely, by increasing its 
sensitivity. There is no advantage however, in having it 
come in at currents smaller than about 10 ma. 

If everything works so far, the only thing left is to 
ect the motor going. Here, the necessity is to have the 
receiver scanning the band s lowly enough. If it is tuned 
too fast, then the natural delay in the operating time of 
the control circuit prevents the relay from dropping in 
during the short time taken by the receiver to traverse 
the signal. By setting the motor going, and then turning 
on a signal, the proper tuning rate can easily be found. 
Needless to say, the slower the better, since this gives 
the control circuit time to work in the breaks in speech 
if the signal picked up is modulated. The mechanical 
arrangement used in the prototype is only one possible 
way Of doing things, and here we expect that the tradi- 
tional “ham” ingenuity will exert itself. Ideally, the tun- 
ing condenser should turn over at about one revolution 
every two or three seconds, but there is no disad- 
vantage in making it as much slower as may be con- 
venient. 


MR. SERVICEMAN. 
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THE OHM-METER 


Readers will probably be interested in the reasons 
for choosing the exact circuit shown in the diagram, 
and in any case will want to know the special re- 
quirements that have to be met if an external ohm- 
meter is employed. These requirements are dictated 
by the type of NTC resistor that is used. The load 
curve for the 83910/4K is the middle one in the 
graph, Fig., 2, This’ curve, shows that. the: lowest 
resistance reached by one of these is approximately 
200 ohms. We are to use two in parallel, so that 
the lowest resistance we will have to measure ac- 
curately will be of the order of 100 ohms. This will 
correspond with an R.F. power input of between 
six to eight watts. Now the shape of the curve 
shows that for small power inputs, say less than 
0.25 watts per resistor, the change in resistance is 
quite small, so that we can expect the smallest 
power input which can accurately be measured, to 
be of the order of half a watt. Reference to the 
curve shows that the resistance of each resistor at a 
power input,of 0.25 watts is about 3000 ohms, so 
that the upper limit of resistance to be measured will 
be about 1500 ohms. Now if we look at the scale of 
an ordinary ohm-meter, we will find that this range 
of resistance will take up most room on the meter 
scale if the miud-scale resistance indication is ap- 
proximately 750 ohms. Most ohm-meters have mid- 
scale readings that are multiples of 15, because if 
a 0-1 ma. movement is used. together with a i.5v. 
cell, the mid-scale reading will be 150 ohms. Unfor- 
tunately, if this range were used for our purposes, it 
would be found that practically all the left-hand half 
of the scale would be useless, as representing resist- 
ance values from 2000 ohms upwards. But by divid- 
ing the scale figures by two, almost three-quarters of 
the scale becomes useful. In this way it is possible to 
provide a good open scale from powers of half a watt 
to eight watts. 


The measuring circuit given here therefore arranges 
for a mid-scale reading of 750 ohms by shunting the 
meter to read 2 ma..full scale; and usmeg a l.5v. cell. 
The series resistance then needed for full-scale read- 
ing is then 750 ohms, and the mid-scale reading will 
have the same value. Accordingly, a 1000-ohm vari- 
able resistor is used for zero-setting, and the meter 
shunt resistor will have a value equal to that of the 
meter movement. Two switches are provided. One is 
a normally off push-button which short-circuits the 
measuring terminals while the zero-setting resistor is 
adjusted. This is labelled S; on the diagram. The 


other is an on/off toggle, to break the meter circuit 
when the instrument is not in use. 


CALIBRATION 


As the resistance of the NTC load resistor has to 
be interpreted in terms of R.F. power, some kind of 
calibration will have to be undertaken before the 
instrument can be put to use. Ideally, the meter 
should be scaled to read power directly. This can be 
done in the following way. First of all, from the 
values in the circuit, we calculate the scale readings 
that will be obtained for various resistances. In other 
words, we calibrate the meter as an ohm-meter, by 
drawing a graph connecting scale reading with resis- 
tance measured, If now we draw a further graph 
connecting NTC resistance with power input, we 
can finally draw a graph connecting scale reading 
with power. This graph can be used as the final cali- 
bration, or points can be read from it and marked on 
the actual meter scale, making it direct-reading. 

Calculating the resistance scale can easily be done 
as follows. For zero resistance, we know the meter 
reads 1 ma. To find the reading for any measured 
value of resistance, we make use of the fact that for 
ne measured resistance, the total resistance in the 
meter circuit must be 750 ohms, or by Ohm’s Law, 
1.5 volts, divided by 2 ma. If, for example, we want 
to find the scale reading for any value of measured 
resistance, we simply say “The total circuit resistance 
is now 750 ohms plus x, so that the current must be 
1.5v. divided by 750 plus x. For example, if x is 100 
ohms, we have I<) E/R: = 1.5/750 +100 "157850 
amps. = 1500/850 ma. = 1.76 ma: Since the ‘meter is 
shunted, the meter current will be half this, or 0.88 
ma. We now have one point for our graph of meter 
reading versus measured resistance. 

By preceeding in this way, we get enough points 
to draw a smooth curve from which we can. find the 
resistance corresponding to any meter reading. 

To calibrate.the NTC. resistors,, we must. pass 
known powers into them, and measure the resistance 
at the same time. This is most easily done by setting 
up a circuit with two meters, the resistors in parallel, 
and an adjustable voltage source. One meter measures 
the current through the resistors; the other measures 
the voltage across them. Knowing both these, we can 
easily calculate both the power and the resistance. By 
using a number of voltages across the resistors, and 
taking current measurements at each one, we can 
draw the required curve of power versus resistance. 
At maximum power, the resistance will be about 100. 
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ohms, and the voltage and current will respectively be 
round about 28 volts and 320 ma. A supply of this 
sort is unfortunately rather unusual, but seeing that 
the calibration has to be done only once, it shou!d be 
possible to arrange a temporary one that is suitable. 
For example, should a bank of accumulators be avail- 
able, they would be ideal. Similarly, a battery charger 
might be found which could be used. Otherwise it 
should be possible to use a radio-type power supply, 
rated at 150 to 200.ma., and allow it to be over-run 
for the short time needed for each reading. The diffi- 
culty will only occur at the higher powers, because 
at lower ones, the current required will come well 
Within the rated capabilities of such a power supply. 
A high-wattage adjustable resistor in series with the 
NTCs will enable the current and voltage to be ad- 
justed to suitable values for taking readings, and after 
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the graph has been drawn, it is merely a matter of 
reading points on the two graphs obtained, to enable 
us to draw a new one connecting power with meter 
reading. 


ADJUSTMENT 

There should not be much need to detail the method 
of adjusting the power meter when it is in actval use. 
The measuring circuit is first adjusted for the correct 
zero, after which it is left turned on, and while the 
coupling and matching to the transmitter is in pro- 
eress, the needle will act as the indicator to show 
whether maximum power 1s being fed into the toad. 


There are three adjustments which have to be 
made. First, the coupling to the transmitter, secondly 
the tuning of the matching section of the power meter, 
and finally, the matching of the NTC load resistor. 
The first of these can be treated as a final adjustment, 
tompecritically“adjusted, asta last step, “somthat >the 
first thing to do is merely to couple the meter fairly 
closely to the transmitter, after first having adjusted 
the output tank to resonance. It will be noted that 
we have indicated a fixed link at the power meter 
tank circuit, so that coupling to the transmitter will 
best. be done by using a piece of twisted pair, ter- 
minated in a two-turn link, which can be pushed in 
and out of the turns of the transmitter final tank 
circuit. Next, we provide ourselves with a resonance 
indicator consisting of a dial lamp with a one-turn 
link connected to it. This is used as a quick means 
of checking that the final tank and load circuits are 
adjusted to resonance. It is necessary, because unfor- 
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tunately, the NTC load resistors take quite a long 
time to heat up to their final temperature. This makes 
proper tuning adjustments somewhat difficult to make 
unless an independent resonance indicator is used. 

After adjusting the final tank to resonance, and in- 
serting the load coupling link, the output condenser 
of the matching circuit is adjusted to a capacity of 
about 100 uuf., as judged by eye. This done, the 
lamp is coupled as loosely as possible to the final 
tank circuit of the transmitter, and the 25 wuf. tuning 
condenser of the matching unit is adjusted to reson- 
ance by noting the setting at which the lamp glows 
least, indicating that power is being drawn from the 
final tank. This done, we wait for half a minute and 
watch the needle of the power meter. This will be 
found to creep slowly up scale, and if the final read- 
ing is somewhere near the expected power output, the 
trial adjustments cannot have been far out. However, 
it the indicated power is too small, as will probably 
be the case, the matching must be improved. This is 
dene by making a small change in the setting of the 
large matching condenser, quickly re-tuning the load 
circuit by re-adjusting the 25 wuf. condenscr. If an 
improvement has been made, as indicated by the needle 
starting. to: creep upw rards, the matching condenser is 
moved a little more in the same direction as before, 
taking care to re-tune the circuit with the tuning-con- 
denser, At this point, the tuning of the final tank cir- 
cuit should be checked, and ie it is found to have 
changed appreciably, it should be re-set, this time for 
maximum glow in the indicator lamp. Any great 
change in the tuning of the final tank indicates too 
tight coupling with the load circuit, and the link 
should be moved out slightly. With the correct amount 
of coupling, the tank circuit tuning should change 
very little after the load circuit is brought into tune. 
Of course, if the indicated power is very small indeed, 
in spite of any adjustments that may be made to the 
load circuit, this indicates too little coupling to the 
final tank. The best coupling is the greatest that can 
be made without de-tuning the final tank circuit. This 
will be found to correspond with the value for great- 
est power output. 


When the adjustment of the condensers in the load 
circuit have been adjusted for maximum power into 
the NTC toad resistor, the power is either read dir- 
ectly from the scale, or else by reference to the cali- 
bration curve if the meter has not been scaled directly 
in power. 


A little practice may be needed in obtaining the 
COTFECt adjustment of the load matching unit, because 
of the difficulty in following what is happening. This 
is entirely due to the considerable time needed by the 
NTC resistors before they come to their final work- 
ing temperature. The main thing is to appreciate this 
fact, and therefore to work slowly. One thing that 
will assist is to remember that usually, there will be 
much more capacity in the circuit from the large 
meas condenser than there will be from the small, 

r tuning condenser. When this is the case, the tuning 
is varied relatively little when the matching con- 
denser is varied over quite wide limits, because alter- 
ing a large capacity in series with a very small one 
makes little difference to the total circuit capacity, 
and therefore to the frequency to which the whole is 
tuned. In addition, when the circuit is well loaded up, 
the tuning will be quite broad, and not at all critical. 


The circuit illustrated would make a worth-while 
addition to a transmitter as an integral part of it, 
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especially in those cases where performance checks 
from day to day are essential. Then, the setting-up 
procedure would be greatly simplified and speeded 
up, because the controls could be left in the positions 
which give optimum matching. Then, all that would 
be needed to take a power reading would be to 
switch in the coupling loop, and remove the actual 
aerial from the circuit. A reading of power output 
would then take no more than half a minute or so. 


MODIFICATIONS FOR HIGHER POWER 


On account of the difficulty of predicting the actual 
resistance of the NTC resistors while under load, it 
is not practicable to make up a power dividing circuit 
in which the NTC resistors dissipate a known frac- 
tion of the total power output. It would, however, be 
possible to do something of this kind, by making a 
composite dummy load containing ordinary non-in- 
ductive resistors and NTC resistors. Then, the whole 
dummy load could be experimentally calibrated in 
terms of power input versus the resistance of the 
NTC portion of the load. For example, if a 10-watt 
100-ohm resistor were placed in series with the two 
NTC resistors used in the present circuit, there would 
clearly be something like a 50/50 ratio of power 
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division between the two at power inputs which 
cause the NTCs to dissipate their 8 watts. At low 
input powers, the series resistors would represent only 
a small portion of the total load resistance, and 
would have only a small effect on the sensitivity of 
indication, As long as the power calibrations were per- 
formed on the composite load as a whole, this expedi- 
ent would enable the same two NTC resistors to 
measure inputs up to 16 watts. One could then 
iniagine a two-range power meter. On the lower 
range, the NTC resistors alone would be used, exactly 
as in our circuit diagram. Then by switching in the 
series resistor, the range could be extended to twice 
the previous full-scale reading. What can be done in 
this way can be left to the ingenuity of individual 
designers, remembering that a series-parallel arrange- 
ment in which the NTC resistors dissipated approxi- 
mately a quarter of the total power would be quite 
feasible. 


For extending the range of power downwards, it 
should be remembered that for measuring powers up 
to 30 or 40 milliwatts, the miniature NTC resistors 
come into their own, and offer a simple means of 
measuring power at even micro-wave frequencies. 


ELECTRONICS 


ELECTRO-MEDICAL APPLICATIONS 


To the January, 1954, issue of ‘Electronic Engineering,’ we 
are indebted for news of two applications of electronics to 
medical research which have taken place during the past year. 
These are the 8 Mev. linear accelerator installed at the 
Hammersmith Hospital, London, and’ the artificial heart-lung 
apparatus. 


The linear accelerator was built by the Metropolitan-Vickers 
Company and was developed in conjunction with the Atomic 
Energy Research Establishment and Radiotherapeutic Research 
Unit of the Medical Research Council. The machine, which is 
the first of its kind to he built specifically for X-ray therapy, 
has completed its performance tests and is now in regular use. 

Electrons are injected into the accelerator tube from a gun 
operating at 45-50kv. and power flux of some 3.6mw. peak 
power is required. On emerging from the accelerator tube, the 
high energy electron beam is made to strike a gold target and 
X-rays are produced which can be directed accurately into 
the patient at any desired angle. The patient is positioned 
in the X-ray beam by moving the floor of the treatment room 


up or down, and by the use of a specially designed moving 
ecuch. The movements of the X-ray beam, the floor and the 
couch, are controlled automatically by electronic methods. 


For the first time there are incorporated in this one machine 
all the facilities needed to permit the full exploitation of the 
technical advantages to be gained by using very high energy 
radiation. It makes possible the delivery of an adequate dose 
to a deep-seated tumour of highly penetrating 8 million volt 
X-rays,collimated in a well-defined, high intensity beam, which 
can be directed into the patient at any angle. The high intensity 
shortens the time of each treatment to about two minutes, 
and the extremely penetrating’ nature of the X-rays allows the 
delivery of a high dose to the tumour without any danger of 
damage to the skin. 


Undergoing construction in the 
cyclotron which will be used for the producton of very short 
life radio-active isotopes. It weighs some 180 tons, and is 
housed in a large room with concrete walls and _ ceilings 
over 6 ft. thick, and is sealed in by concrete sliding doors 
weighing over 200 tons. The whole installation is operated 
from a remote control room. 


same hospital is a 45 in. 


EXTRA-CORPOREAL HEART AND LUNG EQUIPMENT 


Produced by New Electronic Products Ltd. for the University 
of London Post Graduate Medical School, this equipment is 
designed to duplicate the functions of the human heart in 
pumping blood through the system and the lungs in oxygenating 
the blood. These aims are met by using a large rotating 
plastic cylinder in which the blood can _ be oxygenated by 
spreading it over the surface of internal blades, and two 
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pumps, which draw blood from the body to the oxygenator 
cylinder and then return it to the arteries. 


It is essential to provide close control of both the suction 
(venous) and pumping (arterial) pressures as well as the 
quantity of blood in the oxygenator. 


In practice, the pumps. and oxygenator, with it 
cylinders of oxygen and carbon dioxide, are built into one 
mobile cabinet and the control gear into another smaller one. 


The pumps are driven by variable speed electric motors 
which can be run from a. standstill to full-speed by trans- 
ductor controlled power supply units. The blood pressures in 
and out, as well as the blood level in the oxygenator, .are 
measured by special gauges incorporating differential transformers, 
the output voltages of -which are used in combination to 
supply the control current to transductors. 

Provision is made for manual or fully automatic control. 
Speeds, pressures and level are displayed on ‘meters on the 
control panel, danger limits being indicated by warning lights. 

The oxygenator cylinder is thermostatically controlled normal- 
ly at blood heat. Extra blood can be drawn from a, transfusion 
bottle into the oxygenator by pressing a button on the control 
trolley when necessary to make up patient’s blood-loss. 


The equipment has wide applications in resuscitation, and in 
special treatments where large-scale blood transfusion is involved, 
as well as opening the way to new surgical technique, especially 
in heart and lung operations. 


its associated 


Careful analysis of the performance of this machine has 
proved its fitness for human_ service, and further development 
is aimed towards smaller,. simpler and utterly reliable equip- 


ment for routine operating theatre use. 


TELEVISION CAMERA USED FOR BLOOD COUNTS 

In the United States a television camera and a microscope 
have been combined to improve the speed and accuracy of 
making blood ‘counts for medical diagnosis. Blood counts 
determine the number of red cells in a given volume of 
blood and are an important indicator in many diseases. 

A blood count is now made by a technician peering through 
a microscope at a dilute solution of the blood. He counts 
the number of red cells in a test area and multiplies this by 
the fraction of the blood volume that the test specimen 
represents. 

As usually performed, the resulting blood count is subject to 
variations depending upon the technician’s skill. In addition, 
manual counts are tedious and time-consuming, and _ blood 
samples are not uniform. 


The new equipment can make several counts and average 
them out for a true figure, while a technician using the old 
method is making one count which might be 20 per cent, jn 
eTToOrY, 
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NON-LINEAR RESISTORS 


By the Engineering Department, Aerovox Corporation 


A few electrical devices are distinguished by their 
non-linear current-vs-voltage characteristics of a a llag- 
nitude sufficiently great to affect performance. Often 
this phenomenon is a characteristic. For aie 
non-linearity is observed in the plate characteristic 
of a vacuum tube under certain operating conditions, 
the extremity. of a diode tube response, iron- cored 
inductors operated in the region of saturation, and in 
biased capacitors having special ceramic diclectrics 
(dielectric amplifiers). These are only a few examples. 
The non-linearity of certain 2-terminal devices such 
as resistor also may be employed to modify the 
operating characteristics of some circuits. These latter 
non-linear resistors do not obey the simple relation- 


slip Rae Not Omnis Law: 


Simple non-linear resistors are used in oscillators, 
wave shaping networks, voltage regulators, current 
regulators, constant-output potentiometers and voltage 
dividers, voltage-selective circuits, amplitude limiters, 
frequency multipliers, surge suppressors, etc. Their 
use in electronics is increasing as new requirements 
for non-linear current-voltage response arise. 


This article describes the general characteristics of 
some common 2-terminal non-linear resistors of sev- 
eral classes. In some instances, as will be seen, these 
devices have other prime uses and their application 
as non-linear resistors is secondary. Typical applica- 
tions will be shown. 
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Electric Company and were applied in the electric 


Thyrite 
power field some number of years before entering 
electronics. Thyrite resistors are made of silicon 
carbide, bound with a filler, then pressed and fired 
at high temperature. They are fabricated in the form 
of pigtailed rods (identical to “radio resistors’), discs, 
washers, and stacks. Small units suitable for elec- 
tronic applications are supplied up to 10 watts power 
rating (continuous). 


The- non-linearity of the thyrite 
pressed by I = kE®, where I is the instantaneous 
alternating or direct current (amperes), E the in- 
stantaneous applied voltage, k a constant (amperes 
at 1 volt), and an exponent between 3.5 and 7 
governed by the manufacturing process. Figure 1 
shows a set of typical thyrite current-voltage curves 
for several types of G. E. thyrite resistors. The curve 
for a conventional l-megohm linear resistor is plot- 
ted for comparison. From these curves, it may be 
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(RESISTOR B FROM FIGURE!) 


FIGURE 2 


seen that large current changes result from small 
applied-voltage changes. 

Figure 2 is a plot of resistance vs current for 
resistor B from Fig. 1. Note in Fig. 2 that a change 
of 10,000 to 1 in current flowing through this re- 
sistor changes the resistance of the latter approxi- 
mately 375:1 

Thyrite resistors have the advantage of operating 
in -bothywA.C. ands; D.@. circuits..-Any “rectincation 
effects are negligible. (Fig. 3 shows a typical static 
positive-negative conduction curve). High-frequency 
AG. operation of Thyrite is possible, the limiting 


factor appearing to be capacitance. It should be noted, 
however, 
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tortion of the current waveform. Fig. 4 shows the 
distorted current wave accompanying a sine wave of 
applied voltage. Observe that odd-ordered harmonics 
are prevalent. This phenomenon is utilized in simple 
frequency multipliers and harmonic accentuators. 

The temperature coefficient of thyrite resistance is 
negative in sign and varies from —0.4 to —0.73 per 
cent. per degree centigrade in the range 0 to 100°C. 

Figure 5 shows several typical circuits utilizing the 
properties of thyrite resistors. 
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Figure 5(A) is a. simple voltage regulator or 
compressor for smoothing variations in supply voit~ 
age. The fluctuating input voltage produces fluctuat- 
ing current which flows through the thyrite resistor 
(T) and a linear limiting resistor (R) in series. 
Fluctuations in the resulting voltage drop across the 
thyrite resistor are considerably lower in amplitude 
than those in the supply voltage, due to the non- 
linear E/I relationship in the thyrite. It should be 
noted that a voltage reduction unavoidably occurs 
because of potentiometer action between R and 7T. 


In the expander circuit in Fig. 5(B), the opposite 
action is secured. Small fluctuations in applied volt- 
age produce large fluctuations in current through 
thyrite resistor T. These current fluctuations in turn 
produce a fluctuating output-voltage drop across k- 
Since the resistance of R must be small with respect 
to that of T, voltage divider action between tlic 
thyrite and linear resistance legs of the circuit pro- 
duces a drop in voltage level. Several TR sections 
may be cascaded, as shown in Fig. 5(C), to secure 
additional expander action, at the expense of course 
of further voltage division in each section. 


Figure 5(D) shows a potentiometer -or voltage 
divider with thyrite sections. The nor-linear E/I 


Television 
IMPRESSIVE PYE DEMONSTRATIONS 

Thousands upon thousands of Aucklanders, and visitors from 
all over the province, saw their first real live television demon- 
strated by Pye (New Zealand) Ltd., at the Auckland Easter 
Show last month. The promoters of the Show, the Auckland 
Manufacturers’ Association and the Auckland A. and P. Associ- 
ation, erected a special television building for the occasion, and, 
at very short notice, Pye television assembled, installed, and 
operated the three-camera-chain equipment which had been so 
successfully demonstrated in Wellington earlier this year. Ted 
Grant, chief engineer of Akrad Radio Corporation Ltd., of 
Waihi, was in charge of operations and the demonstration was a 
tribute both to his technical and organizing ability and to the 
remarkably designed equipment which can be brought into full- 
scale use at such short notice. On March 26 the area where the 
T.V. building now stands was bare ground and all the equip- 
ment was in Wellington. On April 10, just a fortnight later, 
Pye’s second station in New. Zealand, ZL1XS, was transmitting, 
and pictures were being received on Pye receivers at the Show 
erounds, in wards of Auckland’s hospitals, and at various locations 
in the city and suburbs. 


FINE PERMANENT BUILDING 

The organizing committee showed admirable foresight in_ de- 
ciding to construct a permanent building to house the T.V. 
control room, studio, dressing rooms, and offices. The building 
is 55 ft. long and 25 ft. wide with a 5ft. overhanging roof, 
giving ample protection in all weathers for spectators to watch 
control room and studio operations. The studio itself allows 
ample room for audience-participation shows, and incorporates 
a stage and dressing rooms so that live productions can be handled 
with ease. 


FULL-SCALE VARIETY PROGRAMMES 


On the programme side the demonstrations once more evidenced 
the extreme versatility of New Zealand talent and the intense 
interest of everybody in the possibilities of television. Selwyn 
Toogood, who was so successful in his first appearances on AN We 
at the Pye demonstration in Wellington, gave several performances 
each of his well-known ‘‘It’s in the Bag’? programme and of “Lux 
Money-Go-Round”’ in the Studio. Toogood’s manner, already ex- 
tremely popular on radio, is very well suited to television which 
gives him so many opportunities to exploit his acting abilities, his 
ready wit, and his capacity to carry his audience and contestants 
with him. Other local artists provided a range of entertainment 
from vocal and instrumental numbers through dancing, acting 
and singing, to demonstrations, lectures, and tagicianship. 


In addition, performances in the nearby show_ ring, including 
night football and polo, animal parades, and_ official ceremonies 
were televised. Picture quality on the Pye black daylight viewing 
screens with automatic picture control was remarkably good both 
for studio and outside broadcasts, and without doubt the Pye 
television demonstration proved an outstanding drawcard of the 
exhibition. 


May, 1954 


characteristic of the thyrite sections yields an early 
constant output voltage at each tap, although supply 
and load currents are variable. 

For efficient operation of the circuits shown in Fig. 


5(A) and (D), the thyrite current must be high with 


respect to the output load current. In Fig. 5(B) and 
(C), current in resistor R must be high with respect 
to output load current. 

Figure (5)E shows how a thyrite resistor can be 
connected into a circuit to accentuate harmonics 
and act as a simple frequency multiplier .Alternating 
current is fed into the circuit and undergoes dis- 
tortion in passing through the thyrite. The tuned 
circuit, LC, is adjusted to the desired multiple fre- 
quency. It has been shown already in Fig. 4 that 
odd harmonics are favoured by this type of operation. 
The thyrite frequency multiplier thus is most practical 
for tripling, quintupling, etc. The thyrite resistor 
is a dissipative element, however, and its insertion 
into a circuit in the manner shown in Fig. 5(E) 
results in some power loss. In applications where 
a considerable amount of power is available, the re- 
lative simplicity of the thyrite frequency multiplier 
can offset its unavoidable power absorption. 

(To be concluded). 


In Auckland 


INTERVIEW ‘WITH MR. G. A. WOOLLER 


“The Government has already told us that it does not intend 
in the meantime to proceed with a television seryice,’” said Mr. 
G. A. Wooller, managing-director of Pye (New Zealand) Ltd. in 
an interview with our reporter. ‘“‘However, the interest displayed 
by the Aucklanders who saw the demonstration here, as well as 
the hundreds of thousands who witnessed the Pye demonstrations 
in Wellington in January, does indicate that there is a growing 
public awareness of the entertainment opportunities inherent in 
‘Television. We realize that television is essentially show business, 
and it does seem that show business is not meant for Government 
control. TV will come to New Zealand eventually—nothing is 
surer than that. When it-does come, in the right hands, New 
Zealanders will learn, as millions of people have all over the 
world, the new visitas it opens up in every aspect of everyday 
life. And the trade will learn a great deal more about the elec- 
tronic age in which we are growing up. Public interest was 
intense, and we were at many times embarrassed by the crush of 
people pressing round the viewing windows of the control room 
and the studio. As in Wellington, we were amazed to find how 
many <Aucklanders have already taken an active interest 11 
television and who had their own sets tuned to our transmissions. 
The training. of television servicemen at the Seddon Memorial 
Technical College under Mr. R. Waddell has no doubt contributed 
to this interest. A number of these men have taken the op- 
portunity presented to them by this Pye demonstration to add to 
their knowledge of modern television equipment.” 


ALL NEW ZEALAND STAFF 


Mr. Wooller remarked on one feature of the Pye demonstration 
that has particular significance for the trade. The Auckland demon- 
stration was handled, from start to finish, by local technical staff 
and locally available talent. Under Ted Grant’s supervision Auck- 
land and Waihi men assembled, tested, operated, and maintained 
in use all the control room and studio equipment associated with a 
three-chain installation. Servicemen trained at Auckland’s Seddon 
Technical College assisted by their instructors, installed arid main- 
tained the Pye receivers, gaining valuable practical TV experience 
at the same time. Miss Rosemary Dempsey, of 1XN Whangarei, 
was chief announcer and make-up expert, and did a very fine job 
in her first appearances before TV cameras. Mr. A. Lyons, an 
Auckland resident who has had 24 years’ experience with the 
B.B.C. on TV stage production, was the producer who interviewed 
and selected talent, conducted rehearsals, and produced schedules 
for the daily afternoon and evening transmissions. In a large 
measure the smooth running of the programmes was due to his 
abilities. And, above all, Aucklanders found that there is. a 
wealth of talent, amateur and professional, in their midst and 
that TV is the ideal medium to enable the greatest number of 
people to share and enjoy to the full a wide variety of ac- 
complishments. 
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TUBE DATA: RCA-5763 BEAM TETRODE 


Information published by courtesy of Messrs. A.W.A. Ltd. 


RCA-5703 is a transmitting beam power ampli- 
fier of the heater-cathode type intended for use 
in compact, low-power mobile transmitters and 
in the low-power stages of larger fixed station trans- 
mitters. It has a maximum plate dissipation of 12 
watts. Because of its high transconductance, and a 
plate characteristic favourable to the generation of 
a high harmonic output, the 5763 is particularly use- 
ful in the doubler and tripler stages of transmitters 
and ;can’ be’ -operated «with full input-up to 175 =Mc, 


The 5763 features heavy control-grid support rods 
and two control-grid base-pin connections which 
provide for cooler grid operation. Its 6-volt heater 
can be conveniently operated from a storage battery 
in mobile or emergency-communications equipment. 
The exceptional efficiency of the 5763 as frequency 
multiplier is made possible by the large cathode area 


which supplies the high peak currents necessary 
for multiplier service. 
Electrical: 
Heater for Unipotential Cathode: 
Voltages GArCe oF D.C) oy. Onc 6.0, + 10%: volts 
Citar crite, teeters eee Ue TaN 0.75 ampere 
Transconductance for plate current 
Pies Odi sete vee tk ROT. 7,000 umbhos 
Mu-Factor, Grid No... 2° to: Grid 16.0 
EN Sane hea Rear Se yoae wage, peters 
Direct Interelectrode Capacitance 
(No external shield) : 
SiGe NO eto a P latetinse eos 0.3 max. upt 
iT es 3) She 6 eet eed xo ek Ram agen i 9.5 upt 
CAL siytis ve Cee eee Aiea rR od 45 put 
Mechanical: 
Mounting Position ... Any 
Maximum Overall Length 23 in. 
Maximum Seated Length 2% in 
Length from Base Seat 
EG Maloti ila sys Lk 2a Oot 
Top (excluding tip) 
Maximum Diam. ..... # in. 
USP RAE ee etetie ng tai Ne mn te T6% in. 

Bassett Sree ain eek Small-butten Noval 9-Pin 
RF POWER AMPLIFIER & OSC. - Class C 
Telegraphy § 

AND RF POWER AMPLIFIER - Class C FM 
Telephony 

Maximum CCS? Ratings, Absolute Values: 
Det aterm MOMALE 8) Feu. Meds & eaea 300 max. volts 
D.C. Grid No. 3’(Suppressor) Voltage 0 max. volts 


D.C.’ Grid No. 2. (Screen) Voltage 250 max. volts 
D.C. Grid No. 1 (Control-Grid) Vtge —125 max. volts 
Pe@ercE ates Current A acct, © kf oh 50 max. ma 
D.C; »Grid—No. 2 Current © wc nn 1S smapseriama 
1G; Grid—No, 71, Current) “ie« 0.22 5 maxi ma 
PiAtee LAD Ut de ON ast 9h eh ee, Lbianax watts 
Grid—No: Za aptit hh hero CS 2 max. watts 
Plate DH EMSeipa thong ier Osada aga! wae 12 max. watts 


AVERAGE CHARACTERISTICS 
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D.C. Plate Voltage 
CHiG PIN OF biti yesthe ee es, 
D.C. Grid—No, <2 Voltage 
D.C. Grid—No. 1 Voltage 
From a grid resistor of 
Peak. R.F. Grid—No. 1 
Voltave > & 7s 

DC. aelate Current vtec. 
D.C. Grid—No. 2 Current 
D.C. Grid—No. 1 Current 
(Approxe ire taut a. 
Driving Power (Approx.) 
‘Power Output (Approx.) ° 
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Heater-Cathode Voltage: 
Heater neg. with respect to cathode 
Heater pos. with respect to cathode 
hottest point on 


is 


sees ae enee 


At 50 Mc 
300 volts 


Tied to cathode at 


250 volts 
—60 volts 
22,000 chms 


80 voits 
50 ma 
5 ma 


a) 


) ma 


0.35 watt 
8 watts 
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FREQUENCY MULTIPLIER AVERAGE PLATE CHARACTERISTICS 
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WITH EC2 AS VARIABLE 


conditions. 


(Ja) z 
=z oO 
oS oa 
— = Cen 
> a) to, 
SLIOA 3ivid O-— =O 
0 tu > ashi adel 8 eh 53 
was oS oe 
oH alr = ad 
[| ' —- « < 
ausea8 = a = onc WwW UW 
v Oo oo Pec, Le 
Bes ee s 1 pica bee) Fae 
=a5 wo NON Ft WwW 
coo EEE EEE =< © 
5 Coo BEE EEE EEE EEE HEE © zzz 
BEE EEE HH cH BEE EEE EEE EEE v it tata e ee 
= SERERERS rH FAH Eee w aoagda a 
CeSeeseeeeee fs Peli Os ae nae ECCT rT | a io) 
EEC EEE CEE saSS0e008 aoe 
BER pea ea Te hoo | B eo as DLSGRinih Seana Pees SRaSReOP APaas a 
Coo Pee EEE D Be etalaieietalse tekstas S 
Coo Ge eel ear io a Ho CCeCCceeee MB bel 7 
eielateejaieateital SESSSSRS0 00000 enReEn8 RESREREC CU cRNA ro OS 
aD BEL hiner boeiieb BERGHSl een eee eee rate fe ares 
ECE ECE EEE EEE ae io i 
EEE EEE CEE eer mc 
roe bates hehehe alot defatted ote (eet (et in re SSS000SSSS RRS SESE SESE SS>—- cess eeeeeeeeoe! Bee So: 
SSSRS5 000000055 0580055 BEE ae ECC eee oe a2 
Beer ietide ebb harr retest COCR CeO PT hg 9 F Aig 
aa EERE eee at COC a9 9 = airs 
a CO COO ere See Eee Rost Aree” oy Pane 
a ejats etal (etait co CI reiterate a w Ae 
oe a eesiesteel totale ster etter Hee sae = = 
=n Pee teed ete Pet sete ses end steed ied rake cha sor see te dps ote Te Psp be hd saa = Wigs 
an Bae ROS Ress eeaaseeaeD [| | Zeseaees HHH BERRSSeeRP cee Praga a < > 
rH Coo Heo BESSON SSSeRSeSEeRS Hh =p> 6505 coo = > eon 
co SSeE aoe cI 7 5 eet ttt 2B = oS FS 
a sae8 SEBEHEOn E Ewe e abe ° ——— ed ere 
co teeta pe islstl sto e tle (sis (stats Cc] ¥ —> 29 =5 
an Buen GASReseeaoe = eps 
on SEER ene es oes eeeeRNESoe = p— FD 4 
28 Coo CeCe S Boe Pack 
22 Coro Ceeccec 2 > 25 &, 
CO Fett sitet ope ted foe tal the Se da la a —— Po =x 
=n Pee etal tated oe tele] =z so = 
DESERD EEC Cc] wi a 
EEE EEE EE EEE EEE Peer ett tH = 2 f= 
HEE EEE EEE EEE EEE EEE HH Coo ePtT CeCe et ett rr10 01 2 ‘ox ST a pas 
ns ras 
> w 
na 
uo 
=< 
a 
n nn MN ~ $y ae ‘ 
Wee a aa Soo Bee HUHRnRoD pr Ouse mye eee 2 SRaSd 
re = = 8 8 Seon Nepal eu (2) oe SS se W235 Mo ~ v O Cyne 3 2) Ons 
Ceehe Fest eeea Sie te ae s SPocksSadcgts gg SB F SS te Baier eee 
> a 5 pt aoe) Stak Pe hee Sar ti eh tn oles ate a eg ait oo Aen Soe eps 
2 “aes Borel csi Say si aborner oe gers oBurs ; Va a are es ‘ OU 
ies et tee es ee ee =k + x az % Sis has 
Bor oh aan etree cs aw ay On* SQQwroocen-ss Shee CNT. anger ree nee Oe 
. & EE SBEEBERBEE =a = Ene 26 SS ton a 5 fz) ts reg oles 
Yo SS wewwnmaN fase bok les a co S Se a =) Spe eu 
BS eS ace — SiS eG o S) = SS am) | : O65. AO 
: a Soe (siex 
cs o> iS) RS eas: Zo Dale ol eo oe 
> | TA See SLO) Sp SONG as SSeS : cme¢d H~ 
te, m 5 4 — > oO a © CO cm S SST 
v fons oO = ovo rw CE an Se ss oe ow mn epee 
= a) oS ToS Cee _ me Eo) & i) =a 
5 7 ray Oe Severo ™~ Gu ro) fz 4 Chtaay || | ' z; Oa ee) 
fa) poh saa Sissies S as 19 CO Ley axe re es 
o Bae oes) ee twaltals eee A SSS eae, 
S Poe RS rey ws PU la eo) : Za : Seas 
as car Pe hes PR ee Oe pate! A Bo rer De 
< = ty v fo) nO = oe oy oS 2 @ s < = 3 3 Se) a e) Ee 
= Nn Saas: = See 5 = o oS m wz sae oyu ayer 
ein at arog >t Peo 5 ae) a en ee et Pe fz] cae er: 
PEON a ov Bee ee Sq diusn os ~~ Bel ar wo na i Cas) Sa, 
E: ee Sogn bh rnc eee ete NS gel aU ea nae 
vv S + ee a we v 4 Os oA v U A, & aq at oO 
G0 nA ele yO NOES og eevee ECs ae ag has — SOS YK 
M & prt ce der a eee Oo *: o fOOrm -P SBS ea an ww . KH oy ts cla hee Bel tiet.) 
a op OO Si ie NER Sc oh es ~ OSU), 32a s oval Sos — 4 i OU Shes HS co fone 
sees a Se RO) nat eg Cee oe arc eng, § EE aS ote pee ae rey SL Ooe RSE inc 
al ae Dealt eas a ER at eet Se Ps pas — NAG RGU J tu oO oan oe os oes 
tee eO Be ewe Ses S ~ 5 t Seip Mae eed an nok leat eee cee eT Sb aL 
Or Z Cues s-5U ss) uw Se a tines eat xey. phe as eae Cot S AU ced 
| o Ta Oe @) - aly eek od ae ae — CnOe See (aN Key asx. pe ye ~02) uy © ea) OO ae n 
oO EL Op | op ZG Soe ee) cB Q ee a 'F * Same ih Ps Agee S Beek ee = a2 oO 
eos los » Syne gD 2-2 om Pca aie gee one erage ona eS (or Ore: oueG 
Bee eh ee eee OS Bis ye Ona Eien fe) ian) oh eeg ipetiee yo Wes evans One Pia we 
Sop ee POs et Ee os ye oF oe oktehts Pee porches +O < eee) Boies 
C5 Pe ae, . rt (GS) (12 rR, to) a = ead 
mo one bic stl SNe fon SGOT eee Pe aS wed (tig ct el care emis am DONE py yer Be pa et tS vo 0 
Gee pee Oi Te ear es S GOO R gCUO RT 6 So 8 2 an Sas se ees e 
4 ; : ‘ Oi es iS) a) fe ee an ap Tawa oe eA 
27 le ey oO oO Biri, aa) i ASA PORAGn Se ameeO Tose wn 


PIN 6—GRID No.2 
PIN 7— CATHODE 

PIN 8—GRID No.1 
PIN 9-GRID No.4 


supply voltage of 300 volts 


resistor of 12,500 ohms, 


from plate 
series 


a: 


£ Continuous Commercial Service. 
through 


+ With no external shield. 


* Obtained 
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£4/19/6 £4/7/6 £15/15/0 


MANUFACTURED BY 
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THE REVERSAL OF A.C. MOTORS 


£0, the a ea Rae aie DR, Di ate a thor 9 


Editor’s Note 


By J. L. WATTS, A.M.LE.E. 


The ability to reverse the direction of rotation of a small A.C. motor can be 
exceedingly useful to those who sell and install them, particularly where special 
applications are called for. The following article is so comprehensive and clearly 
written that we immediately took steps to reproduce it here. We are indebted to the 


publishers of “Electrical 


POLYPHASE INDUCTION MOTORS % 


To reverse an induction motor it is necessary to 
reverse the rotation of the magnetic field, since the 
rotor moves in the direction of the rotating field. 
Such. reversal is effected: by changing the phase 
sequence of the supply to the phases of the stator 
windings. No alteration is required in the rotor circuit 
of a slip-ring motor, whether the motor is three- 


phase, two-phase, or single-phase. 


Thus a three-phase motor may be reversed by 
changing over the connections of any two OL ythe 
supply lines, the change being made at any con- 
venient point such as a distribution board, switch, 
Starter or at the motor itself. Where a star-delta 
starter is used on which there are six leads between 
the ‘mOtor’and its -starters itis) much: the- best “plan 
to change over two of the connections on the supply 


Reversal of three-phase induction 
motor 


Figo FOP 


side of the starter. If frequent reversal is required 
a double-pole two-way switch may be used to change 
the connections, but if it is required that the re- 
versing switch should also be capable of isolating the 
motor from the supply a three-pole two-way switch 
with “off? position is required as shown in Fig. 1. 


In order to reverse a two-phase three-wire motor 
the connections to the phase or ‘outer’ terminals 
should be reversed, the connections on the neutral 
line being unchanged. For isolation as well as re- 
versal a three-pole twoway switch with “off” position 
is required. A two-phase four-wire motor may be 
reversed by changing over the connections to one 
phase only of the stator windings. For isolation as 
well as reversal a four-pole twoway switch with “off” 
position is required. 


POLYPHASE COMMUTATOR MOTORS 


A three-phase rotor-fed (Schrage) comutator motor 
also may be reversed by changing over any two of the 
three supply leads to the motor. Some of the smaller 
motors will run equally well in either direction with- 
out alteration of the brush settings but others may 


Industries Export,” 6 Cavendish Place, Regent Street, 
London, for permission to do so. 


require it in order to obtain the best starting torque 
and highest power factor. If the speed 1s controlled 


by brush movement effected by means of “a pilot 


motor the phase sequence of the supply to the pilot 
motor circuit must not be altered when . reversing 
the commutator motor. 


Commutator motors can also be made for reversing 
by switching only, giving the same characteristics in 
both directions without brush shift. Similar remarks 
apply to stator fed commutator motors. 


SYNCHRONOUS MOTORS 


Synchronous motors are inherently not self-starting 
and will run in whichever direction they are started. 
Thus in order to reverse a synchronous motor which 
is started by induction methods it is necessary to use 
sheet ce methods are applicable to the starting device 
used. 


CAPACITOR 


SUPPLY 


Fig.2. Reversal cf single-phase capacitor 
motor 


SINGLE-PHASE SPLIT-PHASE MOTORS 


In order that. torque may be produced by a 
stationary rotor it must be acted on by a revolving 
magnetic field, i.c., the magnetic field of the stator 
must vary not only in strength but in direction at 
different instants. Single-phase motors are normally 
made selfstarting by phase-splitting, ie. by fitting an 
auxiliary winding on the stator which is used to pro- 
duce magnetic flux midway between the poles of the 
main or running windings, this auxiliary winding be- 
ing fed with current which is out of phase with that in 
the main windings. The phase difference may be ob- 
tained by suitable proportioning of the number of 
turns and size of wire, or by connecting a resistor, 
choke coil or capacitor in series with the auxiliary 
winding. Another starting arrangement utilises a 
phase-splitting device consisting of a reactance in 
parallel with the auxiliary winding, this parallel circuit 
being fed from the supply through a resistor. 

Normal types of split-phase single phase motor 
can be reversed by changing over the connections to 
either the stator main winding or the auxiliary wind- , 
ing. A double-pole twoway switch can be used for 
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reversal only but a four-pole twoway switch with 
“off? position is required for reversal and isolation. 


CAPACITOR MOTORS 

There are three main groups of single-phase motors 
which employ capacitors, the plain capicitor motor 
also known as permanent-capacitor or single-value 


capacitor, the capacitor-start motor, and the capacitor- 
start-and-run or two-value capacitor motor. In the 
permanent-capacitor motor the stator carries a main 
winding fed from the 
winding, 


Inains wand wan 
fed from the mains 


single-phase 


auxiliary which is 


MAIN WINDING —~ 


SUPPLY 


Fig. 3. Reversal of capacitor motor with swing 
connection 


through a capacitor all the time the motor is running. 
The motor may be reversed by reversing the con- 
nections to either the main or the auxiliary winding, 
but not to both. Where the main and auxiliary wind- 
ings are electrically similar, the motor can be started 
in either direction, or stopped, but not isolated, by 
means of a single-pole two-way switch with “off” 
position as shown in Fig. 2. It will be seen that either 
winding acts as the main winding depending on the 
position of the switch and both windings remain in 
circuit while the motor is running. 

In the capacitor-start motor the running or main 
winding is connected directly to the supply and the 
auxiliary winding is fed from the supply through 
a capacitor during the starting period only. Such a 
motor is reversed by changing over the connections 
to either the starting winding or the running winding, 
as in the case of a permanent capacitor motor. An- 
other type of capacitor-start motor employs the 
“swing” connection and can be reversed but not 
stopped by means of a single-pole-two-way switch as 
shown in Fig 3. For one direction of rotation. the 
starting winding A A, and the capacitor are fed from 
the mid point of the two main stator windings M; Mz 
and one of the pole supply; for the opposite direction 
of rotation the auxiliary winding is fed from the muid- 
point and the other pole. 

One type of capacitor-start motor has. starting 
windings which are arranged to create starting poles 
which are not quite midway between the main poles. 
Such motors are not intended for reversible operation 
and .in order to reverse  sucli.a inotor. the. stator 
should be reversed bodily in its case. 

The auxiliary windings of the capacitor-start-and- 
run motor are connected to the supply through a 
large capacitor at starting, and through a smaller 
capacitor when running; the change over being made 
either by hand or automatically by means of a centri- 
fugally operated switch. In some cases the change of 
capacity may be obtained by using two capacitors 
which are connected in parallel with each other at 
starting and in series with each other during running. 
The motor is reversible by changing over the con- 
nections to either the main or the auxiliary windings 
on the stator. 


ELECTRICAL 


REVIEW a. 


SUPPLY 


SUPPLY 


FIELD COIL 
aS Ua yy 
A B 
\B A 

COPPER 

SHADING 

(a) FORWARD BAND REVERSED (b) 
ROTATION ROTATION 
Fig. 4. Reversal of stimple shaded pole motor 


SHADED-POLE MOTORS 


The rotating magnetic field, which is necessary for 
starting an induction motor, is produced in the 
shaded-pole motor by means of short circuited copper 
bands which encircle a portion of each pole face, 
as shown in Fig. 4. The purpose of the bands is to 
delay the cycle of flux in the encircled portion of the 
pole face so that the peak flux occurs in the encircles 
portions B after it occurs in the other portions. A. 
Thus the magnetic field moves in the direction of Bb 
from A and the rotor is dragged round in the same 
direction. In order to reverse such a motor the 
relative positions of the two portions of each pole face 
must be changed as shown in Fig, 4b. This 1s a 
mechanical operation and the method which can be 
employed may depend on the construction of the 
motor. It may be possible to turn the wound stator 
core round ‘in its ‘case; or to turn the stator,. case 
and end shields round with respect to the rotor and 
its bearings. 


SHADING 
BAND 


SUPPLY 


‘Electrically 
motor 


reversible shaded-pole 


Special types of shaded-pole motor are obtainable 
which can be reversed electrically by a switch, One 
type has a main stator winding with split poles; each 
pole section is wound with an insulated winding 
which can be short circuited to act as the shading 
winding is required. Thus the motor can be reversed, 
by means of a single-pole two-way switch arranged 
to short circuit one or other of the windings. The 
arrangement of another reversible shaded-pole motor 
is shown in Fig. 5. It has a main winding M:; Me on 
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one pair of poles, and auxiliary poles, each of which 
has a short circuited shading band together with two 
separate insulated windings A; and Az which are 
connected so as to create opposite magnetic polarities. 
A single-pole two-way switch is employed so_ that 
an auxiliary pole can be used as the shaded-pole for 
either of the main poles. 

Some shaded-pole motors are built which have 
distributed windings in slots in the stator core, as im 
split-phase and capacitor motors. The shading coils 
of such a motor usually consist of a few short cir- 
cuited turns of thick insulated wire. One form of 
reversible shaded-pole motor has two main stator 
windings MM, and RR, with a single shaded-pole 


50 


ag 


—O 
_ REV. 


SHADING 
WINDING 


SUPPLY 


Other forms of . Reversible 


winding, as shown in Fig. 6. A single-pole two-way 
switch with “off” position can be used to stop the 
motor or to: run it in ‘either direction, but not to 
isolate it, by using cither one or the other of the 
main windings. Another reversible shaded-pole motor 
which has distributed stator windings is wound for 
reversible operation as shown in Fig. 7. The main 
windings are tapped at points displaced 45 electrical 
degrees from the shading coils. By using a double- 
pole two-way switch with “off” position, the motor 
can be run in either direction or stopped and isolated 
from the supply. Since the full stator winding is used 
for both directions of rotation this motor is more 
efficient than other types of reversible shaded-pole 
motors. 


THE RELUCTANCE-START MOTOR 

In the reluctance-start inotor the rotation of the 
magnetic field required for starting is produced by 
having. a. stepped. radial air gap under each pole 
face, half the pole having a wide gap and the other 
half camparatively narrow. Most of the flux from 
each pole will pass across the shortest portion of the 
air gaps, but there is less hysteresis in the portion 
of the magnetic circuit which has the longest gap. 
In consequence the’ peak value of the flux will occur 
in the wider gaps before it reaches its peak value in 
the shorter gaps. This causes the rotor to turn in 
the direction of from the wide gap to the short gap. 
Such a motor can be reversed if the relative positions 
of the two portions of each pole face can be changed; 
possibly by turning the wound stator round in its 
case, or turning the stator case and end shields on 
the rotor and bearings.’ The connections of the 
stator windings shown in Fig. 6 are sometimes used 
in a reversible reluctance-start motor which has dis- 
tributed stator windings, the tips of the stator teeth 
halfway between .the main coils being cut off to 
provide a larger air gap at that portion. 


Shaded Pole 
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SERIES MOTOR 


Series motors with laminated fields are commonly 
employed on single-phase A.C. systems. Fractional 
horse-power sizes are generally of the universal type 
and have similar speed-torque characteristics on A.C. 
and D.C. In such machines the armature receives its 
current by conduction and the motor can be reversed 
by changing over the connections to either the arm- 
ature or the field coils, as in the case of D.C. motors. 
Some series motors have a split field winding, one 
section only being used for each direction of rotation. 
Such a motor can be started in either direction or 
stopped, but not isolated, by means of a single-pole 
two-way switch with “off” position. Slight alteration 


SUPPLY 


Motors. 


of the brush position may be required after reversal 
in order to avoid sparking at the commutator and to 
obtain the same speed-torque characteristics in the 
new rotation. Field systems of some of the larger 
motors are fitted with compensating windings in 
series with the field windings, for the purpose ot 


REVERSED 
BRUSH SHIFT 


‘@) | (b) 


Fig 8. Reversal of repulsion motor 


WINDINGS 


neutralising ..the’ armature reaction: held.. lt stelmea 
motor is reversed by reversing the armature current 
the current through the compensating windings must 
also be reversed; the armature and the compensating 
windings must be treated as one unit. 


REPULSION TYPES 


The plain repulsion motor has a stator (field) 
winding which is fed from the single-phase supply 
as shown diagrammatically in Fig. 8, with a slotted 
armature similar to that of a D.C. motor, the-wind- 
ings of which are connected to a commutator. The 
brushes on the commutator ave short circuited to- 
gether and generally not insulated from the frame 
of the motor. The rotor windings thus receive current 
by induction from the pulsating magnetic field of the 
stator, and the starting torque results from the dis- 
placement of the brushes from the neutral position, 
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which causes the axis of the armature reaction field 
to be displaced from that of the stator magnetic field. 


This type of motor is reversible by shifting the 
whole set of brushes slightly round the commutator; 
the brush positions for both directions of rotation are 
generally marked on the frame of the motor. 


The stators or field systems of some repulsion 
motors have two sets of windings in series with each 
other. One (inducing) winding creates the induced 
armature (rotor) current, whilst the other (field) 
winding creates the magnetic field with which the 
rotor current-carrying conductors react to create the 
torque. Such motors can be reversed by changing 
over the connections to either of the stator windings. 
Yet another electrically-reversible repulsion motor 
has an inducing winding and two field windings, one 
field winding for each direction of rotation. Such a 
motor can be controlled but not isolated, by means 
of a single-pole two-way switch with “off” position 
to select the field winding to give required direction 
of rotation. 


When a plain repulsion motor is reversed by shift- 
ing the brushes, no connections have to be altered but 
the angular position of the brushes is critical and 
slight displacement from the optimum position causes 
considerable reduction of torque and speed. Some 
repulsion motors are built in which both speed 
variation and reversal are effected by brush shifting 
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by means of an external lever. This type is some- 
times used on cranes and hoists. 


Repulsion motors may be designed for reversal by 
switching, without shifting the brushes, by providing 
two sets of brushes with a special double-pole switch 
arranged to short circuit either one set of brushes or 
the other, according to the required direction of 
rotation. 


REPULSION-START MOTORS 


Repulsion-start-induction motors are of similar con- 
struction to the plain repulsion motor, but contain 
an additional device on the rotor which operates by 
centrifugal force to short circuit the commutator 
segments after the motor has accelerated to a certain 
critical speed at starting, thereby converting it to au 
induction motor. In the “brush-riding” type of motor 
the brushes remain on the commutator after the latter 
has been short circuited. In the ‘“brush-lifting”’ type 
of motor the centrifugal device raises the brushes 
from the commutator after the latter has been short- 
circuited, in order to minimise wear of the brushes 
and commutator. The repulsion-induction motor, on 
the other hand, is similar to a plain repulsion motor 
but has an additional short circuited cage winding in 
slots in the rotor below the insulated winding. The 
methods of reversing the repulsion-start-induction and 
the repulsion-induction motors are generally similar 
to those employed with plain repulsion motors. 


-_ rk “fee. . LATEST RELEASES IN ELECTRICAL 
NEW PRODUCTS: AND ELECTRONIC EQUIPMENT 
This section of our paper is reserved for the introduction of new products and space preference is given to 


cur regular advertisers, Advertising rates are charged according to space occupied. For further parti- 
culars contact Advertising Manager, R. and E., Box 8022, Wellington. 


CLIPPER RADIOS 

The first of an entirely new range of radios and 
radiogranis under the brand name of Clipper is to be 
released in May. Distributors: G. A. Wooller and Co., 
deta: 

All Clipper models will be sold at rock-bottom 
prices, with allowance for the full dealer margin and 
without any sacrifice of quality. Mr. George Wooller 
confidently predicts that Clipper is going to be one 
of the largest selling lines on the New Zealand 
narket. 

Clipper radios and radiograms are to be “open 
sellers’—they will be offered to better radio dealers 
throughout the country without discrimination. At- 
tractive sales promotion material is available, and G. 
A. Wooller and Co., Ltd., invite enquiries from all 
radio dealers who wish to stock what is sure to be 
a most popular brand of low-priced models. 

The first Clipper model, to be called the Studio 
Gram (Model 5G4), is a 5-valve, dual-wave, table 
model radiogram incorporating the new Garrard RC 
11 3-speed automatic changer. The cabinet, of the 
latest American design, will be available in light or 
dark solid oak. A 6in. x 4in. elliptical speaker gives 
really astounding power and performance, enhanced 
by the special cabinet shape. Reception on both 
broadcast and short wave bands is outstanding. 

The Studio Gram will be really sensational value 
at a retail price of only £44 10s. This is undoubtedly 
the best value ever offered in New Zealand, and the 
price allows for the full dealer margin. 

Clipper radios are being manufactured by the Akrad 
Radio Corporation Ltd., and distributed throughout 


New Zealand by G. A. Wooller and Co., Ltd., who 
welcome, enquiries to P.O. Box 2167, Auckland, 
(Phone 45-970). 

The next model in the Clipper range will be a 
6-valve, 3-speed console radiogram. Full details will 
be available shortly. 


ste k 


MAGNETOPHON RECORDING TAPE 


Messrs. Direct Imports Ltd., Hastings, announce 
that they have become agents for the famous 
“Magnetophon” brand of recording tape. The makers 
will be remembered as the first in the world to perfect 
high-quality magnetic recording, when the German 
forces and broadcasting system made considerable 
use of it, several years before either Britain or 
America had anything comparable. This new tape 
is remarkable for its high sensitivity, and its excellent 
mechanical qualities. 

It is stated to have a recording sensitivity at 73 
inches per second approximately 12db. higher at 
1000c/sec., and 3 to 5db. higher at 10,000c/sec. than 
certain standard tapes, making it superior for obtain- 
ing high-quality results at the lower tape speeds 
standard for home recorders. 

Mechanically, its PVC base gives it remarkable 
tensile strength and very small elongation under 
tension. The permanent elongation under a load of 
Ikg. (2.2 lb.) is stated to be only 0.04 per cent. of its 
length. The PVC base also gives it the property 
that even after prolonged storage, sharp crossing 
will not cause loss of mechanical strength. Breakages 
under normal use are thus minimised. 
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The New “SOLIGHT” OVEN 


The first question to be asked of any oven is 
“How well does it cook,” Satisfied users through- 
out the country are daily offering their testimonials 
in appreciation of the Solight Oven, and demon- 
strations before hundreds of people have left none in 
doubt—Solight cooked food cannot be bettered! The 
pure, fumeless heat from the lamps has nothing but 
a beneficial effect on food, and a universal comment 
is that flavour and aroma are more richly. preserved 
by a Solight, than by any other oven. 

The unique feature of the Solight Oven is, of 
course, the fact that it derives heat for cooking from 
two ordinary 200 watt. houselamps. This feature 
raises the question as to how it is possible to cook 
with lamps which are designed for the purpose of 


providing light. The query arises because it is not 


generally known that the lamp filaments reach a 


temperature of near 5,000°F., nor is it known. that 
infra-red. radiation accounts for 67 per cent. of the 
heat given. off by the filament while luminous radi- 
ation disposes of only 8 per cent. 

The lamps are, in effect, two small but high temp- 
erature elements surpassing in efficiency the much 
larger elements of conventional ovens, because these 
operate at a temperature rarely exceeding 1,800°F. 
The strength of radiation depends on a temperature, 
and this fact explains why 200 watt lamps operating 
at 5,000°F. can be as efficient, or more so, than con- 
ventional oven elements operating at 1,800°F. This 
is so regardless of the fact that the open type ele- 
ments may be consuming anything up to 3,500 watts. 


One big advantage of the low powered lamps is the 
low operating. cost, but apart from this, and their 
efficiency as a source of heat, the lamps have many 
other advantages over the conventional resistance 
element. They are considerably cheaper and more 
easily installed, more easily serviced and replaced, 
and never leave one in doubt as to whether they are 
functioning properly. 

Lamp life is obviously an important consideration, 
regardless of their cheap replacement cost. As 
tangible evidence of the belief regarding lamp-life, 
the manufacturers have had no hesitation in.agreeing 
to replace original lamps if they burn out inside of 
12 months. This apparent generosity surprises most 
folks, until it is explained that the lamps are really 
better treated in a Solight than in a sealed lighting 
fixture. There is no escape for the heat from the 
latter, but in the Solight, heat from the lamps is ab- 


sorbed by the food and this actually has a beneficial 
cooling influence on the filaments. 


One other important advantage from the use of 
lamps is the perfect control of heat which is achieved 
with them. They are placed one each at top and 
bottom of the oven—are independently switched and 
both are movable to or from the oven centre. By 
observing the simple principle that the closer the 
lamps to the food cooked the greater the heat, 
it is possible to set each lamp in the position most 
suitable to whatever is cooking. A few minutes of ex- 
perience is sufficient to make this operation as simple 
and effective as raising or lowering a gas jet under 
a saucepan. Movement of a lamp to or from the food 
effects an immediate change in the heat, with the 
same speed as does the adjustment of a gas jet. 

The Solight door can be opened at any time while 
food is baking, and this opportunity for visual in- 
spection obviates all thoughts of actual baking tem- 
peratures and there is no setting of automatic controls 
to concern the user. If adjustments to the lamp are 
seen to be necessary when the door is opened, then 
such adjustments are made on the instant, simply by 
moving either or both lamps to or from the food. 

Waves of radiant energy are only converted to heat 
when they strike a receptive or absorbing surface. 
These waves radiate in all directions from the lamps 
so that only a certain percentage radiate on to the 
food being cooked. It is necessary to reflect the re- 
mainder back towards the oven centre and the Solight 
accomplishes this most effectively with its character- 
istic shape and with the aid of the special aluminium) 
used in its construction. Aluminium is a particularly 
high reflector of infra-red and reflects up to 98 per 
cent. of some wave lengths. This reflectivity does not 
depend on the brightly polished surface so necessary 
for the maximum reflection of light rays. The surface 
can actually whiten out considerably before having 
any significant effect on heat reflection, and_ this 
obviates any necessity for laborious polishing. When 
it is thought necessary to do so, the surface can be 
reconditioned in a few minutes with a gentle ap- 
plication of dry steel-wool pads. In this way it can 
be guaranteed to give a lifetime service. 

The internal walls of the Solight are much cooler 
than those of conventional ovens, because the latter 
absorbs the heat while those of the Solight reflect it. 
For this reason the walls do not burn or char anything 
splashed or spilt on them during the process of cook- 
ing, so that the Solight is a housewife’s dream— 
positively no trouble to clean! 

One great benefit of aluminium is its light weight, 
which simplifies construction as well as making pos- 
sible a truly portable oven, weighing only 91b. Apart 
from its efficiency as a reflector the light weight 
naturally absorbs less heat then the heavy metal walls 
of conventional ovens, and this is a very real reason 
for Solight efficiency. It is a fact which further ex- 
plains why two 200 watt lamps provide sufficient heat 
for cooking food in quantities comparable with ovens 
using up to 3,500 watts. The Solight heat is reserved 
for the food being cooked and it is not wasted on 50 
or 60 1b. of metal as well. 

There is much of interest about the Solight which 
cannot be covered in a write-up of this nature, but 
the manufacturers, Appliance Distributors Itd. of 
114 Victoria Street, W., Auckland, will be pleased 
to answer any inquiries, PB 
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f FOR THE TECHNICIAN 


THE MORPHY-RICHARDS AUTOMATIC TOASTER 


VOLTAGE RANGES 
1107-420; =1207.125'2:2007 2 kd, 220/235, 240/250 


FOR USE ON A.C. ONLY. LOADING 1,250 
WATTS 
BRIEF DESCRIPTION 


The Morphy-Richards automatic toaster is designed 
to give the user toast which is uniformly and 
consistently browned to a selected degree. Almost 
everyone really likes toast of the same colour, so 
that the browning control can be considered as an 
adjustment for varying kinds and newness of bread. 
The basic difference between the two models is 
the fitting of the dashpot which limits the speed at 
which the toast pops up. A!‘l models subsequent and 
including serial No. D.F. are now fitted with this 
attachment. 


Note: If a customer requires his toaster converted, 
a new main feature, Code 32806 (sce parts drawing), 
and other minor parts are required. 


OPERATION 


Bread is dropped into the slots en the top of the 
cowl where it rests on the carrier arms. To start 
the toaster, depress the moving handle until it 
engages. Shortly before this engagement, the main 
contact will be completed through the elements (see 
Section 4, Timer). Toasting will now begin. 


TIMER UNIT 


The Timer Unit (see Fig. 2) is a unique device 
designed to provide a timed interval which varies 
with the state of the toaster. Obviously, when the 
toaster is cold, a longer timing cycle will be required 
than when it is warm. This ensures that the toast 
will be delivered uniformly brown every time. 


Bi-metal deflection is the principle employed and 
at the end of a timed cycle the timer relay arm 
is released, thus releasing the carrier arm, which due 
to the spring tension employed, rises and presents 
the toast for easy handling. As the carrier arm rises 
it carries with it one set of the main contacts, breaks 
the circuit, and so switches off the current te the 
‘elements. 


TRIP BUTTON 


Pressing the trip button releases the relay arm so 
that the bread carrier rises and switches off the 
mains. After pressing the trip button a unique and 
patented feature comes into operation and prevents 
the toaster from starting a further ‘cycle until the 
bi-metal has regained the correct position for be- 
ginning again. The feature is called the “Hold Off 
Latch.” After’ operation of the trip button, the 
elements do not glow immediately after loading with 
fresh pieces of. bread; this is due to the operation of 
the hold off latch, 
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BROWNING CONTROL 


The browning control knob permits the selection 
of lighter or darker toast. The setting will naturally 
depend on whether white or brown bread is used 
and also on how new it is. 


REFLECTORS 


Behind each element is an aluminium reflector 
which reflects the radiant heat and provides a 
thermally insulating blanket of still air. 


CRUMB TRAY 


The crumb tray is of double construction, com- 
prising the crumb tray and a table shield, which 1s 
spaced from it. This spacing allows a cooling draught 
of air to flow between the two’ portions and cools 
the lower one, thus reducing the risk of damage to 
a table or tray surface. 


1—TEST EQUIPMENT 

The following equipment is essential for the cor- 
rect servicing of the Morphy-Richards automatic 
toasters: (1) stop watch; (2) voltmeter of appropriate 
ranges; (3) series resistance, 11 amp rating 4 ohms; 
(4) pliers; (5) screwdriver; (6) feeler gauges; (7) 
Bostik C. cement or similar adhesive. 

A supply voltage up to 250 volts will also be neces- 
sary, as toasters are made in the following ranges: 
110-120v., 200-215v., 220-235v., and 240-250v. The fol- 
lowing colour code is employed to differentiate be- 
tween the various timers and elements: 110-120v., 
blue element and green timer; 200-215v., yellow ele- 
ment and timer; 220-235v., blue element and timer; 
240-250v., red element and timer. 

Important.—Each of the upper voltage ranges em- 
ploys different elements and timers. Use of the wrong 
type will lead to burnt or underdone toast. 

The 110-120v. toaster has its own timer but uses 
220/235v. elements connected in parallel. 

The colours are marked on the timer bases and 
the front of the elements, 


42 RADIO AND ELECTRICAL REVIEW | May, {1954 


2—TESTING AND STRIPPING 
First check whether— 
(i) The toaster is the correct model for the supply. 
(ii) The plug is wired correctly. 


Mechanical faults— 


(iii) Remove the cowl in the following manner: 
(a) Provide a felt pad, or old blanket, which will 
not damage the chromium plating; (b) Slacken the 
grub screw in the moving handle and remove handle 
(32233) from handle bracket. A fibre roller is fitted 
in a slot in the handle bracket. Its purpose is io 
centralise the handle bracket and prevent metal 
to metal scraping; (c) pull off the numbered con- 
trol)” knob (32236) ;2 Gh) °anin ss the toaster Over, .on 
the felt pad and remove the four retaining screws 
(20269). These are the outer ones and not those 


covered by the cork feet; (e) now turn the toaster 


the right way up and raise the cowl 1 inch at the 
cord entry end. Push it gently forward to provide 
clearance for the cowl lip at the: timer end. Look 
through the toast slots and steer the cowl corner past 
timer mechanism. Do not force the cowl as_ the 
timer contacts can be easily damaged during re- 
moval. (f) Place the cowl in a safe position to avoid 
damage. 


iv) Your customers complaint should now give you 
a lead but it is always advisable to check completely 
to enswre that every fault is removed, so carry out 
the following mechanical checks. 


(v) Engage main contacts by depressing loading 
arm ».(32457—-TA/1) (32800—TA/1B). They should 
both make and have a pressure of about 5 oz. If either 
side does not make good contact, give it the necessary 
set’ down, As the contact bar-is of nickel this can 
be done quite easily by the fingers. 


(vi) On model TA/1 examine the handle bracket 
bearings (32407) and tighten if loose. 


(vii) On models TA/1 and TA/1B if the handle 
bracket is out of shape, straighten by means of a pair 
of pliers, and examine for loose screws or parted 
welds. 


(viii) Check that the channel arm (32405—TA/1) 
(32805—TA/1B) is free to move centrally in its slot. 
If it should be scraping the reflectors, check that 
reflectors are flat. 


ix) Toasters manufactured before September 1949, 
prefix serial BB to BJ were not provided with cross 
frame bracing. Due to extremely rough handling it 
is possible for the frame to shift backward or for- 
wards from the perpendicular. If this has occurred 
the loading arm may not be making contact with 
the relay arm on the timer. The main contacts may 
not make or the reset wire on the timer fall under the 
reset peg on the loading arm (32457). 


Electrical faults— 


(x) Having carried out a mechanical examination 
proceed to check the electrical circuits. Plug into 
the appropriate supply voltage, set browning con- 
trol at 34, switch on, and adjust by means of a series 
resistance to a voltage in the middle of the range. 
(xi) If any of the elements do not glow, one of them 
may be open circuited, as toaster elements above 200 
volts are connected in series in edch toasting chamber, 
failure of one element will cause both elements in a 


“maims, 


Schematic wiring diagram for Toaster ‘L’ Range. 
100 Volt Ranges 


Schematic wiring diagram for Toaster T.H. and 
anges 


200 Volt Ranges 


chamber not to glow. Disconnect toaster from_ the 
mains, test each element for continuity and if a 
defective element is revealed, remove from _ toaster 
by squeezing together both members of the guide 
wires (32211) and lift clear of slots and press gently 
upwards to release from top slot. Disconnect failed 
element from terminals and lft element and its re- 
flector clear. Fit new element well inside the re- 
flector, making sure that it is the correct voltage, as 
per the following colour: Yellow 200/215v. Blue 220/ 
235v. and 1107120v. Red 240/250v. . 


(xii) If none of the elements glow, switch off 
mains, remove base plate from the plastic mould- 
ing at the cord entry end, switch on the mains and 
by means of a suitable voltmeter, check if the supply 
is reaching the toaster terminals. . 

(xiii) Having checked that the supply reaches the 
toaster terminals, switch off and by means ‘of .a 
suitably insulated piece of wire, short-circuit the two 
leads between the terminal base and the timer. Switch 
on and note if elements glow, if they do, the timer 
is at fault. 


(xiv) If the fault is in the timer, switch off the 
check that both main contacts are making 
and free from dirt, etc., switch on. If still no current, 
disconnect mains connections. Remove timer com- 
plete with moulding from the toaster frame by re- 
moving two 4BA screws from the underside. The 
timer can now be lifted clear. 

(xv)Starting from cold, depress the loading arm 
until it engages with the timer. ‘Time the toasting 
cycle and ensure that the correct voltage is employed 
throughout the timing. 


The toaster should switch off between 2 min. 20 
seconds and 3mins. 10 seconds, starting from cold 
when browning control is set at 3.. 


If the timer is defective refer to section 4. - 


Note:—On opposite page, exploded view of the 
Toaster, showing the stock numbers of all parts, 


(To be concluded.) 
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Trade 


WHAT DO YOU WANT OF LIFE? 


This is the arresting title of the attractive leaflet 
produced by the N.Z. Radio Traders’ Federation 
and the N.Z. Radio and Television Manufacturers 
Federation. Intended to attract youths leaving school 
to enter these fascinating fields of radiovand ‘elec- 
 teouics on both tihiestechnical: and ‘the: ‘sales <side, 
the leaflet describes the opportunities available to 
those with an eye to well paid jobs in the future. 
25,000 of these leaflets have been distributed through- 
out N.Z., and we hope that, by this means, the in- 
dustry can be assured of a regular intake of enthusi- 
astic young men who, in future years, will do more 
than maintain the high standards for which the 
industry is renowned. 


N.Z. RADIO TRADERS’ FEDERATION 


The Annual Conference of the N.Z, Radio Traders’ 
Federation will be held in Wellington, on Tuesday 
-and Wednesday 25th and 26th May, when it is 
hoped to welcome a large number of delegates 
from all districts. 


The remits received should promote useful and 
stimulating discussion and interchange of ideas 
and opinions. Needless to say, the Wellington 


Branch has an interesting entertainment programme 
well in hand. 


WELLINGTON RADIO TRADERS’ 


ASSOCIATION 
At the last meeting of the Wellington Radio 
Traders: Association, plans:“were put in hand for 


the entertainment of visiting delegates during the 
Annual Conference of the N.Z. Radio Traders’ 


Federation to be held in Wellington on 25th and 


26th May. 


Approval was given ‘to three rémits~ to Con- 
ference, concerning the present situation with re- 


gard to the supply of condensers, improvements to 
the quality of locally made dry cell batteries, and 
an alteration to the rules of the N.Z. Radio<Iraders’ 
Federation to permit the Immediate Past President 
to vote at meetings of the Federation Executive. 
Suggestions were also made with a view to im- 
proving the present syllabus and increasing attend- 
ances at the -Television Courses provided by the 
Wellington Technical College. It was felt that the 
exclusion of Friday evenings and a later starting 
hour of classes would be helpful, that greater 
emphasis should be placed on the practical rather 
than highly theoretical training, and that greater 
publicity should be given to details of the course 
and the work of the Technical College in this respect. 


ci 1K 2k 
EEERGERIC URILITIES 
Electric Utilities Ltd. announces that it’ manu- 


9”) 


factures tubular elements in copper, “Iconie, 
“Alumbro” and mild steel for all types of heating, 
including water, air, acids and oil. 


Improved methods cf manufacture in collaboration 
with overseas factories have resulted in better in- 
sulation being assured, and consequently, the im- 
provement in the life of the product. 
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Winds 


Mr. J. Nicholson, Managing Director of the Com- 
pany, on a recent trip to England, the Continent 
and the U.S.A. studied methods of manufacture in 
these countries, and on his return ordered plant 
and re-organized production methods incorporating 
the best principles seen in the various plants visited. 


T.V. CORRESPONDENCE COURSES 
Some time ago an announcement appeared in our 
journal concerning the possibility of the establish- 
ment of a correspondence course in television which 
would allow country servicemen to take advantage of 
the: stuition at» present being given,-to” their. city 


counterparts at the Seddon Memorial Technical 
College. 
Now, we are advised. by the N.Z. Radio-Tele- 


vision and Electrical. Traders’ Association (nc.) 
that the Director of Education, in conjunction with 
the Principal of the S.M.T.C., is seriously consider- 
ing the establishment of such a _ correspondence 
course, and that a decision concerning the practica- 
bility or otherwise of such a scheme will be an- 
nounced shortly. 

According to Mr. R. Waddell, the TV Instructor 
at the: S:M oT Ga -the “proposed: course, is’. qiite 
practical for a limited number of pupils. 

The N.Z. Radio-Television and Electrical Traders’ 
Association (Inc.) therefore, desires to thank all 
those who have expressed their interest in this 
scheme, and advises that the latter will be informed 
ot further developments as soon as_ possible. 

“ BS 38 


NEW COSMOCORD REPRESENTATIVE 

During his recent visit to N.Z.,. Mr. Schumann, 
Director of Cosmocord Ltd. -Enfield; Middlesex, 
appointed David J. Reid. of 271 Victoria Street West, 
Auckland, sole New Zealand Factory Representative 
for his Company. All future enquiries for the well- 
known ACOS lines should be forwarded to David J. 
Reid. 


* * * 
INDUCTANCE SPECIALISTS INTERIM 
CATALOGUE 


Inductance Specialists Ltd., announce the publi- 
cation of their 1954 Interim Catalogue of “Q” Com- 
ponents. Copies may be obtained from Inductance 
Specialists Ltd., of 157 Thorndon Quay, Wellington, 
N.I. 

BS * ok 
NEECO EXECUTIVES CONFER 

Gathered in Wellington recently for their half- 
yearly. conference were the managers of Neeco 
branches in the four main centres. 

Present were Messrs. E. N. Tewsley (Auckland), 
K. S. Donovan (Wellington), J. Cunningham (Christ- 
church), and D, H. Shortt (Dunedin). 

The conference was opened by Mr. C. E. Fuller, 
Director and General Manager, in his capacity as 
chairman, and others who attended were Messrs. J. 
G. Ritchie (Secretary), FP. D. England (Sales Man- 
ager), N. H. Matthews (Advertising Manager), P.B. 
Pucker. (Radiow Manager);-F) K. Garry, S.C, Mac- 
meee! and P. C. Weston, executive engineering 
Stalt. 


AG RADIO AND ELECTRICAL 


OBITUARY 
MR. B. T. GILES 


The whole of the radio and electrical industry 
throughout N.Z. has been deeply shocked by the 
untimely death of one of its foremost leaders, Mr. 
B. T. Giles, in the tragic Singapore air disaster last 
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well. commercial firms. In 1938, with Mr. 
K. L. Elliott he founded the now well-known firm 
of Giles and Elliott Ltd. 


As a lieutenant in the R.N.Z.V.R. at the outbreak 
of World War II, Mr. Giles proceeded to Britain 
where he was engaged on secret radar research, one 
of his major tasks being that of assisting in the design 
of radar equipment for destroyers and other small 


well-known 


March. 
One of New Zealand’s distinguished Naval Officers, 


and a prominent Wellington business man, Mr. Giles, I ae 1 
with his enquiring mind, tremendous vitality and un- of Commander, he served in the Pacific and then mn 


flagging enthusiasm and energy, had quickly won Washington as N,.Z. Naval Attache. 
renown for himself as one of the foremost leaders On 
in industrial research in this country, Only in De- 
cember last we had the honour of reporting his 
discovery in New Zealand of valuable Perlite deposits 
with their subsequent important industrial implica- 
tions. 


Crait, 
During the latter part of the War, with the rank 


returning to civilian life and business once 
more, Mr. Giles devoted much time to research into 
heat insulation, which led to his discovery last Oct- 
ober of Perlite deposits in N.Z. 


For his family, the tragedy is a double one, in that 
Mrs. Giles also perished with her husband. We know 
that we speak for the whole of the radio and electrical 
industry . throughout N.Z. when we express our 
deepest sympathy to Mr. and Mrs. Giles’ two young 
sons and respective families. 


Though educated in Nelson and Westport, Mr. 


Giles was a Wellingtonian by birth, and later returned 
to his native city where he trained first with the 
Post and Telegraph Department, and later with two 


All-Wool Electric Blanket 


The COSICOVER Electric Blanket is the perfect 
example of the “warmth without weight” ideal. Its initial 
cost is not great, and savings on future blanket purchases 
are considerable. Then, the COSICOVER itself is ALL 
PURE WOOL and can be laundered on removal of 
the heating pad. Single and double bed sizes available, 
both guaranteed 12 months. The COSICOVER has an 
enormous sales potential. Just display it on your counter. 
The weather will do the rest. 


Further information from 


THE ; 


NATIONAL ELECTRICAL 


AND ENGINEERING COMPANY LIMITED 


Auckland, Wellington, Christchurch, Dunedin, Hamilton 
Wanganui, Hastings, Invercargill 
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PERSONALITIES 


March 17th saw Mr. Tasman A. Smith of Direct 
Immports Ltd., Hastings, winging his way to Canada 
en route to the Netherlands and the Hanover Trade 
Fair in Germany. Also on his itinerary is a visit to 
the British Industries Fair and his firm’s principals 
in the U.K. Homeward bound, his three months’ 
trip will be concludéd with:some calls in the U.S.A. 


ale - 
ate * 


x 

Following the call of business—or is it just “itchy 
feet’—many of New Zealand’s leading personalities 
in the Radio and Electrical fields seem to be travel- 
ling overseas these days. 

March saw the departure of Mr. Clifton Lewis 
of Radio (1936) Ltd., Auckland, for a brief overseas 


visit, while Mr. J. Wyness, energetic Managing 
Director of) eM IV." -CNiZ).. itd. departed. these 


Shores in April, bound for Britain. The travel bug 
has also bitten Mr. H. Brown of Loudspeakers Ltd., 
Wellington, who has recently been paying a visit to 
his firm’s principals’ the Rola Co. (Aust.) Pty Ltd., of 


Melbourne. 


* 2 


DAVID J. REID 

Readers will have noted with interest the announcc- 
ment elsewhere in this issue of the appointment of 
David J. Reid of Auckland as sole New Zealand 
Pactony «mh epresentativetior.-Gosmiocord.|7 Ltd: ~of 
Middlesex, England. For many years Dave Reid has 


“The finest : 
cored solder in the 


world”’—containing 
THREE CORES OF 
NON-CORROSIVE 
ERSIN FLUX! 


been well known in the radio and electrical fields in 
Auckland, having’ been a  miost -successful and 
popular manager for the Auckland Branch of the 
Swan Electric Co. Ltd., since the inception of that 
company until the retirement of Mr. Swann. Since 
then, Dave been in business on his’ own and _ has 
acquired some valuable agencies in radio and other 


fields. His outstanding personality and_ likeable 
character -have quickly assured him of a leading 
place in radio and electrical spheres in Auckland, 


and the good wishes of the trade go with him in 
this latest appointment. 
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CLASSIFIED ADVERTISEMENTS 


FOR SALE 
LEAK OUTPUT TRANSFORMER, primary im- 


pedance 5,0002; load impedance 10, 40, 99, 
169. In brand new condition. What offers? Write 
R; «Isles; 322” Ashridge ‘Road; Napier: 


FOR SALE.—Together or separately, two GOOD- 
MANS AXION 80 SPEAKERS. One 15, one 
3.5 ohms. These speakers are designed for high- 
fidelity reproduction using small infinite baffle. 
Stated response, ~20>5to , 20,000 7 c/sec. \ Reply, 

Pore BACB IS Ree, ont acer. Ee 
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NEWS FROM GOVERNMENT DEPARTMENTS 


One of the most important telecommunications groups to visit 
New Zealand in recent years was the Commonwealth Telecommuni- 
cations Board under the Chairmanship of Sir Stanley Angwin. 
The Board visited Wellington and Auckland during the first half 
of April. 

The Board, which normally sits in London, was set up in 1948 
to direct and co-ordinate Commonwealth telecommunications de- 
velopment, and has carried out this duty most successfully. No 
one would question the vital need for strong communications links 
between countries of the Commonwealth in peace and war, and 
for this reason co-ordination is of the utmost necessity. 

Sir Stanley Angwin, K.B.E., D.S.O., M.C., T.D., D.Sc. (Eng.), 
M.I1.C.E., M.I.E.E., the Chairman of the Board, is one of the 
telecommunications outstanding men of this century. He became 
Assistant Engineer-in-Chief of the British Post Office in 1932; 
Deputy Engineer-in-Chief in 1935; and Engineer-in-Chief in 1939. 

During his period of high office in the Post Office many of 
the most important technical developments took place. It was 
under his direction that the radio section developed equipment 
for short-wave radio-telephony and built up the multiplicity of 
overseas radio services which has given Great Britain a 
dominating position in world telephony. 

Other advances which he directed included the adoption of the 
coaxial cable system as a normal method of providing trunk-line 
communications, ‘“‘two-voice’’ frequency signalling between zone 
centres and the use of submerged repeaters on submarine telephone 
cables. 

Sir Stanley was knighted in 1941 and received the K.B.E. in 
1945. In 1947 he was made a Fellow of Queen Mary College, and 
in 1953 the Honorary Degree of Doctor of Science (Engineering) 
was conferred upon him by the University of London. Sir Stanley 
is a Member of the Institutions of Civil and Electrical Engineers; 
he was president of the L.E.F. in 1943-44, and was awarded the 
Faraday Medal in 1953. (Lord Rutherford, of Nelson, New 
Zealand, was a Faraday Medallist.) 


One of the most important questions discussed by the Board 
while in Wellington was the proposal to build a new radio 
transmitting and receiving station at Vancouver to provide direct 
radio-telephone and radio-telegraph service between Canada and 
New Zealand and Canada and Australia. It was hoped that the 
Canada-Australia service would be ready for the 1956 Olympic 
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ANOTHER PANAMA PRODUCT 
* Two 10-inch bars 


* Individual Switching 

* Red Glow Visible at Base 
* Louvres for Heat Dissipation 
* Crackle Finish 


* Chromium Trimmings 


pre- 


Games in Melbourne. Construction of this radio station would 
mean the installation in New Zealand of additional, radio equip- 
ment at the newly opened Himatangi Radio transmitting station. 


The New Zealand Post Office’s next main inland telecommuni- 
cations advance is the projected use of coaxial cable. An order 
for 82 miles of cable for laying between Hamilton and Auckland 
has just been placed. The cable will be a four-tube one with 56 
subsidiary circuits to surrounding intermediate centres. One pair 
of tubes will be able to provide 960 toll channels. One toll channel 
can provide 24 voice-frequency telegraph channels. 

With every increase in the number of telephone users, a greater 
demand is made on toll services. To meet this demand, the Post 
Office is engaged on three main developments. The first is a 
four-hop radio link from Wellington to Christchurch which will 
give another 24 channels. The second is voice-frequency direct 
dialling. This enables a toll operator in one town to dial direct 
the person wanted in another town and so saves line time. This 
is already in use between most centres. The third and most 
important development is the projected use of coaxial cable. A 
possible future development is the use of micro-wayve radio relay 
systems. 


“R & E’ TEGHNIGAL PHOTOGRAPHS 


Copies of original designs produced in our laboratory 

and featured in these pages are available. Prices are: 

Size 6in. x 4in. 3s. 6d; 8in. x 6in. 4s. 6d; 10in. x 

8in. 5s. 6d. Please remit cash with order to RADIO 

and ELECTRONICS (N.Z.) LTD., P. O. Box 8022. 
Wellington, New Zealand. 
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CORY-WRIGHT and SALMON LTD. WELLINGTON 


ELECTRICAL GU0DS 


H.M.V. HEAT GONTROLLED IRON 


Here’s a sales prospect customers WILL LOOK 
OVER with more than casual interest and which 
retailers cannot OVERLOOK to stock! The H.M.V. 
No 5 Iron is a lightweight, cleverly designed iron that 
is thermostatically heat-controlled for complete safety, 
selecting at the turn of a dial just the right tempera- 
ture for ironing rayon, silk, cotton, or linen. The 
bakelite handle is heat-resistant and heat-insulating 

the soleplate is untarnishable . . . uniform 
ironing is assured . . . and ironing around and 
over buckles, buttons, pleats, etc., is made easy by the 
iron’s shape. It’s H.M.V., so it must be good—a good 
seller and a good product! 


MAKE INQUIRIES NOW TO: 


HIS MASTERS VOICE 2). 


BOX 296, WELLINGTON 


WANT 
ACCURACY? 


DON’T GUESS |“ 
| BE SURE! |. 


Tape rules are fine for dressmakers; and we have 
noticed that surveyors, hop-step-and-jump judges, 3 wr 
and well-diggers use them, too. But when it comes to tiddly little screws and such- 
like pieces of fine production, you want real accuracy. If you have a manufacturing 
problem—say 50,000 component parts machinable from bar stock—each one exactly 
the same as tother—get in touch with us and we’ll get our micrometers and auto- 
matic lathes at the ready. 


AUTO MACHINE MANUFACTURING COMPANY LIMITED 


18-20 NELSON STREET, AUCKLAND, C.1. 
P.O. Box 179. Telephone 31-638 (3 lines). Telegrams: ‘‘Auto.” 
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NEW ZEALAND EASTER SHOW 


The great Easter Show is over, and Aucklanders and all visitors 
to that fair city have gained some appreciation of the solid 


foundations upon which the economy of our country is huilt— 5 
namely, its agriculture and its industries. 
With much business to he done in Auckland, our reporter had 
time for only the briefest glimpse of this magnificent show, but 
a review of some of the stands relating to the radio and electrical iN B. 


industry was published in our April number. Elsewhere in this 
May issue appears a report on one of the principal highlhghts— 
the impressive Pye TV demonstration. . 
In the way of novelties and real economizers, however, mention ff 4 9 
must be made of the “Solight” range of products manufactured by qpare @e Patt GS 
Appliance Distributors Ltd., of Auckland. This comprises the He Lo) 
“Solight’”” Oven, the ‘“‘Mealmaster,” which is a unit with. two 
standard hotplates, warming compartment, and ‘‘Solight’’ oven and 
the new “Solight’’ domestic stove. Though of conventional out- 
ward appearance, this stove, fitted with three standard hotplates in 


the porcelain enamel top, has_a truly revolutionary oven, heated 

2 ; 2 ate 4 (am 7) WW bed) 
only by four 200-watt lamps. Its manufacturers claim that it will FLAMBEAU 
cook anything in the same time as the ordinary open element Lamp Bracket 


type of stove of 3,000 watts. Though the stove has a maximum 


loading of 5,400 watts, the oven consumes only 800, and, with Projection 62 ins. 


such perfect cooking results and the great saving in power Costs, Overall height, in- 
this stove is assured of a warm welcome from New Zeauand i bine Mer ae) 


housewives. cluding glassware 


FE, BEPL_BP2:BP BBS B$ BPP PP-$ EPL PE 
BINDERS FOR “R. & E.” LEIS WE Sey wena 

or Pewter. 

These are available to hold 12 issues—price 5s. 6d. 


Available from our Office, P.O. Box 8022, Wellington 


eS ss 5 


and lampholder,. 


BACK NUMBERS OF “R. & E.” 


Available from our Office, 
P.O. Box 8022, Wellington. 


we 
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EVERLASTING 
eWILL NOT 


RUST: 

eONE OF OUR 
RANGE OF 
WEATHER- 
PROOF 
LIGHTING 
FIXTURES: 


RETAIL PRICE, .63s. 9d. 


FROM YOUR WHOLESALE 
ELECTRICAL MERCHANT 


A 


ROBAT 


PRODUCT 
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Zi GE, ROBERTSON and BATCHELOR LTD. 
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AAU i \\ 85 Clarence Road, Christchurch © 
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New Zealand Agents: 


E.M.L SUPPLIERS 


(Trade Division of H.M.V. (N.Z.) Lid.) 
STREET, WELLINGTON C.P.O0. Bex 296 Phone 54-890 


? 2 qs ir Sas SEDER) Shope 
sae Weer ee care ee AE A PSS OEP Ee 


Previously priced at £21 - 10-0 ; R U V O >. 4 


NOW ON LY £ i 9- t 9-0 The World’s Finest 


FLOOR POLISHER 


Truvox, the housewife’s answer to lovelier floors with effortless ease has 
now been reduced in price! £19 19s. is now the cash price for this famous 
labour-saver, which is used extensively throughout Great Britain, U.S.A., 
Switzerland, Australia, and other countries. Remember, Truvox is the 
Floor Polisher with the exclusive safety clutch, already tested and proved 
in hundreds of New Zealand homes. 


Trade Inquiries to New Zealand Representatives: DIRECT IMPORTS (N.Z.) LTD.,. P:O” Box. :72, Hastings 
iit $n n-ne ecwcnerets an ante teen” 
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Skis 


In each of the four main centres — 


the B.&, G. Cc showroom is 
.+» YOUR SALESROOM -:: 


You get full profit from your customers’ visits to B.G.E.C. 


In each of the 4 main centres B.G.E.C. show- period lighting fittings. The free advice and help 
rooms display G.E.C. electrical appliances and of B.G.E.C. illuminating engineers are always 
domestic aids. Skilled demonstrators assist and available to you or your customers. Your cus- 
advise your customers. You receive your normal tomers’ purchases mean more profit for you. 


4 : 2 : 7 
profit from all sales resulting from your intro- If you have no showroom introduction ys 
ductions. B.G.E.C. showrooms also display a tickets on hand, it is so easy to obtain ye 
comprehensive range of contemporary and a supply. Bae a 

ae “" 6 
Wie ie 
PIN THIS COUPON TO YOUR BUSINESS LETTERHEAD & MAIL TO YOUR B.G.E.C. OFFICE IN YOUR AREA 7 = A* sf 
Ry eT 
i COS 
| > ew a 
BRITISH GENERAL ELECTRIC COMPANY LIMITED POSS ES 
Li OVS CCS 
Wellington, Auckland, Christchurch, Dunedin 7S Ce VS 
REPRESENTING THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 7 oO COE So ke we 
te x oe? Cs 
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16 million 
of these 


EVEREAD 


TRADE-MARK 


Salesmen 


This year’s “EVEREADY” advertising campaign 


is the biggest ever—with a total of 365 insertions 
of large-space advertisements in newspapers 
and magazines whose combined circulations total 
more than one million. This means 16 million 
impressions of “EVEREADY” advertisements— 
16 million “EVEREADY” salesmen doing a 


wonderful job of sales promotion for YOU! 


Display and recommend “EVEREADY” 
Flashlights and Batteries at every oppor- 
tunity—profit to the full from this sales- 
promoting publicity. 


+. at? 
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Mt Pays to stock \' | 


\. (Rep 


» More people ask for EUTRON by name 
than any other brand. Improved insulation 
and earthing make EUTRON the safest and 
most reliable element to recommend. 


2 Advertised over 11 radio stations throughout 
New Zealand and sold only through legiti- 
mate retailers. 


Manufactured by ELECTRIC UTILITIES 


CO. LTD., 316 Great North Road, Grey 
Lynn, Auckland, W.2. 


(Subsidiary of Nicholson’s Holdings Ltd.) 


CASH-IN ON EUTRON 


POPULARITY 


Or 
or 


ay, 1954 Rt AND ea Soy 


MILLIWATT 


FOR ELECTRIC PADS AND BLANKETS 


They Soothe, Heal, Dry and Comfort 


O OF MIDDLE-AGE ACHES AND PAINS ARE CAUSED 

- THROUGH SLEEPING ON WET BEDS. YOURS IS 
WET. THE SALT CONTENT OF PERSPIRATION IS 
LEFT IN THE MATTRESS AND MUST ATTRACT 
MOISTURE FROM THE AIR. 


BUY A MILLIWAT BLANKET OR PAD TODAY ! 
DON'T TAKE THE RISK. 


Winter is nearly on us, and chills can lead to death! 


O 


ALL MILLIWATT PADS AND BLANKETS ARE PROTECTED BY | 
DUAL THERMOSTATS, AND ARE AVAILABLE IN SINGLE OR 
CONTROLLED THREE-HEAT. 


DOUBLE BLANKETS HAVE DUAL CONTROL 


PERFECTLY SAFE FULLY GUARANTEED 


48 in. x 60in. Single-heat Dual-control Double-bed Blanket 134 in. x 15in. Single-heat Pad 


i ; : 
48 in. x 60in. Three-heat Dual-control Double-bed Blanket ay ie ies ea Three heat Pad 
15in. x 26in. Single-heat Pad 
CT oe bee Maal aoa 15in. x 26in. Three-heat Pad 
30 in x 50in. ;-Three-heat’ Single-bed Blanket 2. un. > nk. 34in. x 4in. Eye and Ear Pad 


$0.in. x S50 in. Single-heat Single-bed Blanket 


If your radio and electrical dealer or chemist cannot supply, write to 
SWAN ELECTRIC CO. LTD. 
Master Distributors Offices in Auckland, Wellington and Christchurch. 


INSIST ON MILLIWATT 
DONT TAKE SUBSTITUTES 


56 


MAKES IRONING 
EASY 
The famous  Morphy- 
Richards automatic elec- 
tric iron with — tell-tale 
light that prevents scorch- 
ing. Correct heat for all 
fabrics. In colours and 
chrome. 


decticd (nh een 
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TOASTING MADE 
EASY 


Golden brown — toast— 
exactly as you like it. 
Toasts two slices, both 
sides. When ready, toast 
‘“pops-up,’ current cuts 
out automatically. 


ae 


Ny 
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EASY FOR 
TRAVELLING 
The Morphy-Richards 
Auto-control Travel Iron. 
Streamlined, light-weight, 
easy-to-pack. With heat 
selector dial. A.C. or D.C. 


current. 


HAIR DRYING IS 
EASY 


—with the Morphy-Rich- 
ards Noiseless Hair-Dryer. 
Handsome, streamlined de- 
sign in cream plastic. 
Blows hot or cold air. 


FOR AN EASY MIND 


The  Morphy-Richards Tron 
Stand keeps iron out of harm’s 
way—prevents scorching. For 
all irons, 


EASY ON THE EAR 
Morphy-Richards “Cyldon” 
Chimes. Various sizes and 
models. For A.C. current 
or batteries. 


SPARE PARTS SERVICE 
Parts for all Morphy-Richards Ap- 
pliances are readily available at all 
times. 


For quality, reliability and real value the name 
MORPHY - RICHARDS _ stands 


Appliances fully guaranteed. 


MORPHY-A 


New Zealand Distributors 


RUSSELL IMPORT CO. LTD. 


P.O. Box 102, Wellington. 


supreme. All 


LESTION 


LOUDSPEAKERS 


WIDE RANGE 


Now available throughout New Zealand 
Select Celesticre — 
Maus ZL Soured Cfitce 


AUTHORIZED WHOLESALERS 
H. W. CLARKE (N.Z.) LTD., P.O. Box 1693, Wellington (and_ all 
_ Branches) 
TURNBULL & JONES LTD., P.O. Box 2195, Wellington (and all Branches ) 
GREEN & COOPER LTD., 43 Lower Taranaki Street. Wellington. 


DAVID J. REID, P.O. Box 2630, Auckland. 
THE CELESTION SPEAKER COMPANY —————— C.P.O. BOX 3044, AUCKLAND, 


NEW ZEALAND 


featuring | : i Be 
BRADMATIC = oh. 
High Fidelity Twin 
Sound Heads 


Two speeds . . . 33 and 74 inches 
per second. Speeds can be changed 
while machine is running or stationary. 
Heavy Alloy flywheels . . . freedom 
from “wow” and “flutter.” Double servo 
brakes on each hub. Push button control. 


Three BRADMATIC Heads for monitoring during 
recording. Push button withdrawal of Tape Pads 
and Pinch Roller for easy threading. 

Three heavy duty motors .. . 230v. 90 c.p.s. 
Hard Scratch-free plastic finish top. 

Size: 134 in, x 154 in. x 64 in. 

Weight: 17 lb. 

The “Bradmaster” tape deck is easily adjusted for 
twin track recording ... heads can be aligned to 
play tapes recorded on any other make of machine. 
The machine accommodates standard 7-inch reels 
(1,200 ft.). If used in conjunction with good 
amplifiers and with best quality tape, the following 


frequency response can be obtained. Jmmended circuits for pre-amplifier, — 


cofmpensation, and bias/erase sections of 


Tape Speed 72 in. per sec— ———- the electronic equipment are available with 
60— 8,000 C.P.S. plus and minus 4 db. each deck if required. | 
50-10,000 C.P.S. plus and minus 7 db. i | 
40—-11,000 C.P.S. plus and minus 10 db. We regret that sterling exchange regula- 

T s 133i hice tions have limited the supply of BRAD- 

ape Speed 3% in. per sec. (speec ort Yaa MATIC products stocked by our branches. 
60—5,000 C.P.S. plus and minus > db. However, for clients who have sterling allo- 
606,000 C.P.S. plus and minus 10 db. cations of their own, we can guarantee 


prompt delivery. 


sie sow zina teas TURNBULL & JONES LIMITED 


Auckland Wellington Christchurch Dunedin Hamilton Palmerston North Invercargill 


° 


